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| Osnovays resulltety i ocherednye
radechi issledovaniin pochv Kazakhstana.

{Principal results and urgent problems in the
¢! | investigation of soilu in Kaaakhatun}. -

: Axed. Biuk Kazakhﬂkoi SSR. Vest.; no. 1i,
|  pu4l.53, Jan. 1964, 611 ALE

{In Russian)

In the directives of the XIXth Convention oftthe Ccmunist Party of the
Soviet Union, in the speoch of Camrade G. M. Malenkov, during the fifth
Sesaion of ths Supreme Soviet of USER and in the reaclution of the Plenum of

TsK KPSS of September 7, 1953 & program was unfolded for & Bharp rise in all

/3

branches of agricullural économy ani for a crsation of an abundence of egri-
oul_tura.‘l préducts in our counbtry, o a8 to satisfy the growing needs of the
population of our country ih food products and to provide raw materisls for
the light end -tha- food industries in the next _,-'a‘-s yeers. A great rols belonge

" $o the Soviot science for a practisal msolstion of this vary urgent publie
problem and to Soviet soil scisnce in pt.rticulgr. which is called upon 69 solve
essential needs of the socialistic agriculture.-

§ In the light of the historic decisions of the XIKth Convention and of

the September Plenus of TsE KFSS 1t is nsoessaryitb'raviow the prasent state

1 qf coil selence in Ka.znkhsﬁri, to critically evaluste its achisvenents and

its defects, to find out the reesons for lagging and sny srronaous opinions,

s0 &¢ to cor'reo‘tl:',r evaluste nll tha problens and ways for further cbserva-

- LF

N : .
| _‘" N 348 of the soils in our Republic, prosesding from goneral principles #nd

-1

1 :
s\ problems of Soviet soil science.

-
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Soviet s0il B?ienca is the scientific besis for socialistic agriculture.

Progressive natafiaiiﬁti? idens of ths.fo?nﬂﬁrs of the authentic soil
scionse V. V. Dokuchaev, P. A, Foatychev and V. R. Willioms &bout the ways
of studles end of imtelligont utilication of soils lead ue to the oonclusion
that the main problem of the Sé;iet coil science is tho etudy of ecsential
qualities of the so0il - its fertility, &s well 28 the deovelopment of scisitia
fi¢ fundementales for fmprovementé and methods for ratiomal utilization of the
fortility of the soil. A practical solution of this basic problem soems
possible only on & basis of a thorough study of all factors of soil formas
tion in their intor-relationship taking into consideration the leading role
of biological fectors, &8 well as the productive activity of man in asch
specific case. Apd ths only correot principle for studying thﬁ_soil 18 from
the productive point of view, as in the last anslysis, {Begin p.43] the
fert%iiﬁy of the soil is concretely exproesed in the productivity of egricule
ture. Only such an approench to t}30 study of eoil gives the opportunity for
6cdontifio foresight end foresast,

The 50il Sector, which wwmis organised in 1939 as a part of the Kazakh
Branch of the Academy of Science of USSR {and which became, since 1945, the
Boil Institute of AN FazSSR) has worked on the systemstization apd the summns
rization of results of past researches of Eazakhstan sofls, and at the cams
time conducted new ﬂoil-geégraphicél rosearches of unstudied or little
oxplored territories in Kazakhstan,

In 1946 & soil map was prepared for ?he whole territory of Eazakhstan,
acdording to oblasts, as @ result of this. This big generaliring work summed
up the researches in the field of geography and mBpping of esoils in Kazakhstan
and proved to be an inportant stop in the history of devolopnent of soil
soience in Kazakh S56R.

Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7



a

Declassified and Approved For Release 2013/09/19 : CIA-ﬁ5P8ORO1426R010300050001-7 =811

»

N
AN

The pew so0il mAp of FKarakhstan gerved as a scientific bamsis for a gquantis
tative coloulation and & qualitative charactsristic of lapd resources in
our Republic.

On the baais of those cblests soil meps of Kasakhsten, the Institute of
Agriculture of the Eazakh Branch of VASEKhNIL camade al-m'bulntion of the lani

velue of the Republic according to cblasts and by raioens, and drew up maps of

| £rom the Beil mop.

The edblost! 0%l pape, .in rAnuscript form, are tutilized by many
but the maps are not yet published ang,
organisetions of the Ropublic,Achiefly, threngh the Institutets fault. -Hﬂ_!f
they heed some corrections according to the research daté of late yeara .

4 gurvey soil map of Fazskhetan on ¢ ecale of 1: 2,500,000 was compi?!.ea
according to materials of the cblmats eoil mapa, it was published in 1948,
This map serves as visual nid for {studying purposes ahd for learning about
ratural conditions in our Republic.

. Thus, the compiling of oblasts soil maps ond of survey soil maps of
Ferakhotan on a dcele of 13 2,600,000;2i11ed in one of the ossentinl gaps
ih the field of geography and cartography of soils of Kaeakh 8SR, and the
first gtage of work on studies of soils -e.n{} on tebulation of land resources
of the Ropublic, 88 & whole, was completed.

Simultaneously with sollegeographical researches, in 1939, the Soil
Sector of tho Fagakh Branch of the Acadenmy of Soiense of USSR began coil
ameliorative researches in Drhorkrzganskii raion and organived there ah exe
periment station for the development of éfficient mothods for bringihg ;xnaa'r
cultivation and irrigation desert~steppe areas and growing cultivated plants
80 a6 to cover the lends wif.h groon vegetotion and éreéate ¢ vegetablespotato

base for industria) canters.
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Exporimonts tmve shown tiﬁtg notwithstanding the bleak matural oénditions
of the raion of Boisho@ Dehezkazgan, it iu quita posaible here to grow almost
41l agrioultural orops, trees and bushes.

The mothods for irrigation end for growing the sgrioultural crops, trees
ahd bushes, which were developed by the Drheskarganskaia Experiment Stetion «

now e Research Bese of ths Academy of Science of EKar SSR « began to talke

root in production elmost immedintely. In the region of Bolshoi Drher~ [Begin

pidd] Mazgan br@;nciisfagms were establishad and plantings of a new oity ’
with verdure were begun. But this was done on & limited secale end was for
from anséwering the requirements of & swiftly growing industeial center.

Through the rsesearches of the Institute of Soil Science ih Drheslezes
gonskii ralon it was eatablished, of late, that between the rivers Kengir
and Drhesde, nearer to their junction, 10+12 Fm balow the Kengirakii water
reservoir, there is o promrising area-i'or irrigation and for the orghnisation
of extensive fruitasvegéteble farming,t The total apea of this region it about
5,000 ha, from which, for :the first roupd of bringing the land under cultis
vation, about 1,500 ba could be chosen; they would be uniform in the character
of the soil, most: suitable for irrigation, #nd not requiring shy specisl
amelioration. Irrigation of this area oan be conducted by the gravity flow,
by means of obteining weater from the large Kongirskil ressrvoir. At
full control of the flow from the river Fengir, the large Kengirskii resarvoir,
acoording to the latest calcualtions, will have several tens of millions of
cublic m of reserve water;, part of which ocan be utilired for irrigation withe
out any loss to the industrial enterprises,

Results of many yeers of rosenrch, which was c¢onducted by the Soil
Institute in the rogions of Bolshol Drheskmrgan made it poseible for the
Govermment to provide for the construction, in 195241958, of the Kengir-

sknfe irrigation systom and for th organizetion in the raion of Dihezknzgan
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\/" of extensive frultsvegetable farming oh an ares of 1,600 he, utilining 3‘

thé woter from the Kenglirakid water réservoir.

Unfortutately, cortain orgenizations which wepe entrusted with tho
renlization of the Govermsent's resolution, did pot meet thoiy obligation to
organise f‘rui‘tﬂ’eg?tnbi@ farming in the Drheskazgan raion ahd it bas not
baon developed yet.

Thug, the two big end important works, which wére accompliched by the
Institute in past years remained unfinishede the cblaste map of Hazakhstan
wore not published through the Institute's fault amd the reaults of soil-ames
liorative rasearsh in Boltshoi nzifaghigan raion were not realieéd through
the fault of tother organizations. |

Of lato the Soil Sciense Institute confluocted soilegesgraphical ahd
soileaméliorative rassarches of soparate torritories in accordanoé with pudblic
acohomy problems of the Republio.

The Institute starteéd compiling soil maps of separate obi‘nzta and raions
of Eazalkhstan, vhioh must serve ag a sclentific basis for e preciase tabu=
1ation and for a qualitative characteristic of lends in chlasts by raions.

Up to the present time eoil maps were -om}?_ied fors Alma=Atinsinin oblast!,
for 10 rajons of EastewsKagokhstanskein cblast!, territories along the right
bank of the Ural river, for the BnsteRarzakhstonsiaia and Curtevaknis cblasts
and for the lowlands of the river I1i. iors detailed maps were campiled for
the Karsgandinskii end 'Dah.nzkazganskii industrial raions, for the lowlands
of Emba river aml for threo raions of Almd=Atinskain oblast'. The soil map
for ths B’orth-gazakhstanshia oblast! requires yeb congiderable work before
it is finished,
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The finished mrpe; with the explamtion text and the egroproduction
cheracteristics of.soiis._ware turned over to tho appropriate organisations
for practicad utilization.

Of late ths Institute also conducted soilsameliorative research for
torritories which were newly brought under cultivation for irrigation. (Bopin
p+¢6] A surveyesoil map of the territory, which $& aervised by Kﬁyiaoﬁ&iﬁs
skala dem, was conpiled togethor with KeylaOrdinsimia Seioﬁéifié Bese of the
Aondomy of Sodenc# of Kn258R; sections which should be 4bhe first ﬁfohgﬁ£g
under oultivation wore prelimimyrily merked qﬂt, the watersphysical properties
and the salt comtent of the coil were studisd; materials wers colissted, which
wero .needed for the soil«ameliorating regionslising o? the territory, os well
as for ths agrosproductive characteristidnof the soil.

On the cesigment of “lengiprovedkho™, the Institute in 19511952 has
coﬁpiled & soil mAp of the Caspdan Sea region lowlands along the right bdapk
of the Ural river. Simultaneously we- cohductéd Btﬁdi?ﬁ of waterephysical
charaoteristice and of tho salt condition of the soile, In eddition to thie
& pap whs oompiled for soil-amelioratsd regions of the exeminsd teffiﬁﬁ?y, and
tabulation of lands, eecording to amoliorative groups, was accomplished., ALl
the materinls were passed on tb “lengiprovodkhos™ and utilited by them for tho
developmont of a plas for.m?thode f?r irrigation enmd supplying with water the
lowlends of the Caspian Ses. Results of this extensive work will be sumsrired,
in 1964, together with those of the Soil Institute of the Academy of Soienco
of USSR.eand'wiii be,pub?iehed in 1956 ae & an open monograph on goils in
the Casfilan Sea lowlands., Papt of the deta ie now being prepared feor publie
cation in the Works of the Instituto.

In 1952 e study of water~physical praperties of certain localities, which
were marked for cultivation, ware conducted as aloo was the organizationcsf

branch=farms around Karaganda,
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N In 1953 the Institute continuéd the examinntions of aoils in the
faraganda ir;ﬂua'tf-ial reégion énd. campiled eoil maps £or the nowly investigated
torritories, This research was condusted ir conjunction with & preposéd
passage oi"‘mtei- from the five!"--’fr'l:y‘ih for irrigation and aupplying with
water of the Contral Kazakhstan. All the dete from resesrch -w@ll be
‘sutmarized in 1954 and pessed over to the proper crgenisations.

» . In 1652#1063 the Institute conduoted soil chservations in ths lowlanda
of the river Bwba in conjunction with & project for construction of drale
Tiubinekii water reservoir on the river Fmba for irrigation of its éstusry
anﬁ 8 development of a fodder base for ¢attle dreeding., A soil map was
compiled for the torritory serviced by the AraleTiubinskii wator refervoir;

LN
4

<\’!‘ irrigation. Dota of research were handed over, in 1952§ to the Gurtevakii
) Cvlvodkhoz [Obisstt Water Department] for utilization when prepering the plan
for irrigation of the territory.

The above clited eoilegeographic and soil-ameliocrative research, to=
gether with the compiling of soil maps, widensd ocur knowledge and defined
more acocurately the ideas of soil scientists about the zomnl distribution
and geogm:_shicagenetic peculiarities of the soil of aseparate raions of
Fazakhstan,

The large amcunt of the new factoml matserial, which was collectad
during the last few yemra, makes it possible to maie more ascurate the
noménc lature of soils and permite a development of & classifisation of sai‘;!.a
in Kezakhatan, which is correct both in a scientific and practical respect.
During the process of research methods for compiling m_»il meps, wors made

/__\, nore preciso, depending on their ‘ldeaigmtion and soale.
Sinmultansously with soll~geographical and noil=ameliorative tasenroh

tho Institute conducted routive and oxpsrimental reseerch on problems for the
Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7
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O jnoreaso of the fertility of the moils; studied the processes of &oil
formation and the genesis of the soilsj microbiological [Begin p.46]
proospees in the soll and dynamice of the elements of féz_*tiiity of soils
in hzamtah:

primary soils in various vertic(@ tolts of TianeShan, of processes of primary
s0il fomations on granites of Central Xazexhstan, in mountainemesadow and
mountaineforsnt belts of Kazakhakid Altai} of contours of agglomeration of
amoxﬁpﬁbgﬂ g8ilica in desertestepps solils of Céentral Easekhstan, of the coms
position of the organic substance of the basio types of soile in Eszakhistenp
we observed the role of earthworms in the processes of doil formabion on
Aitaf} and their importance in the fomation of the matural fertility of the
soils Gtudies of dymmicn of e‘iemantg of fertility of the soil were oonducted
An the fieids of grass crop rotaticns.

Miorobiological procesass in the soils of Eezakhstan have besn studisd
and are now studied with the aim of ectablishing the chardacter of inters
ralations among the soil microflera, the moil and the higher plants, amd
the effect of the soil microorgenioms won the dyramics of the fortility of
the soil under conditions hoth mtural and cultivated.

All this research was direoted for developing sclentifiec principles for
efficient utilization, eand for the inorease in the fertility of the soils on
the beels of studies of conditions of the formetion and dovelopment of the
ratural fortility of the soil.

Resulte of thase resemrches were glveh in detail in -répai-ts at & res
eent Efaienti{'ic Conference on results and prodlems of studies of Eazakhstan
PR soils, The Conference notéd the aspecislly great sclentific and practiesl

meabing of the work on studies of dynamics of the elements of the fertility
of the soil in the fiolds of the grass crop rotations, which were conducted
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by the institute in Akmolinslnia and Alma-Atinsimis oblasts.

Here I shall atop only on one of the eoffeotive and proctically important
resoarches: of the Branch of Microbiology of Soils 4in the Institute on the
dévelopment of methods for ths -props'_.ra‘bion and utilize.tiaﬁ of 1&3Fa1_'baetei*iﬁl
:E‘ei‘i:ili'z;.ei‘& ofor agricultural erops. This work is elveady giving practical
results, ° |

Experiments, which were conducted during 2 years on the fields of
-kiiik{ioui §n Bhortadinskii raion, Akmolinskaia oblast?, and in Keskelenskii

‘raioh, AlmasAtinskais oblest?, have shown that the use of azstebscterin and

-

of phosphorosbacterin, which was prepared by the leboratory of the Inatitute

from Local strains of sokl beoteria, gives an incremse in the yield of grein

crops of 7 €6 .-&"75 without watering, end up ‘i‘:o 80% with watering; of perene
nial grasses ~ from 15 to 857% with watering. Good results were obteinsd
eftor -the‘; introduction of bactsrial fortilizers under yegetable crops and
potatoes. | _

In 1953 the Institutée prepared and distributed asotobacterin and“phos%-
phoro=bacterin to other regions of the Republic for an area of 670 ha. Data
for ealeulation of the yield in 1958 confirm the offectivanens of local
bastorial fertilicers under proauctiogx conditions., |

Por instancs, in the kolkhor "im. Wolotova" n AlmaeAtinskais cblact!,
on light chestmut soils without watering, .‘baate'rfni fertilisers gave an
incresse in yield from 20 to 32%; in koiﬂ}éz i, Kominterma" on dark chegte
out soils « from 7 to 29%; in kolkhos "im. 1 Mnia® on frrigated clerorems w -
fpom 87 to 878, 1In kolkhor "im. Zhdenove® {n Shortedinskii éiaion, Aknos
1inskoda oblaat?, on Low~humus chernotons without watering, joint intros
duetion of azotbbantc;b and of phosphoro-hiictorin gave an incretae in yic_aia
from 42 to 47%, @nd this with considerably smaller expeniitures {Begin p.e7)

of labor and outlay per ome ha compared to other fertilizers.
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(\7 A%t the beginning of 1954 recommendetions on preperation and use of

brotorinl fertilizers for different agricultural crops will be prepared )
and pasesd over to the Ministry of Agriculture and of Provieion of Kaz3SR.
The Institute will continue work on cbservntions ani on making the methods morse
precise for proparation epd utilization of bacteriel fertilicers, as woll as
to check their effectivoness on the fields of kolkhozes in Kaskelenskit
raion Alma=Atinskals oblast?'.
In the 1light of deolsions of the September Plenum of TsK KPSS the ree

senrch of the Institute on bacterial fertilizers merits & serious attention.

o wide utilization of dacterial fertilirers. Thie .ree_ea:_-c-h, which 48 connected
with the letest recommendations of the Ax‘mdemieianj T. D. 1ysenko, about the

e a0il facding of plamts, must be extended. It is necessary to organize in
Knzakhstan a factory for production of bacterial fertili_.sera and for provide
ing them to the kolkhozes apd sovkhotes of the Republic.

These are the badic réasults of the work of the Soil Institute of the
Acsdemy of Sclence of Eezekhskais SSR on the observation of Fazakhstan acils
for ths last few years,

Great and practically very important research of soils in lowlends of
the river Syr-~Dar'ia was accomplished by Keyl«Ordinsikmia Sclenbifie Base of
the Academy of Science of KasSSR. It conducted detailed soil and hydroe
goological research in the lowlands u?f the river Syr=Dirias and of northern
Fyrylsfums on an sree over 10 mln Wa. Date of this research are utilized
by the planning organizations as a foundation for the engineeringsemeiiorns
tive mensures for the economic utilizetion in the northern regions of ézyl-

C Ordinsknin cblastt, The schaping and preparation for publication of monos
graphs on soilsamelicrative ocbservations in the estvary plains of Syf:-

Darte river and in the northern Kyryljkums 1S being brought to an end.
Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7
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o This same Base doveloped, and propaféd for utilisation, an agrocomplex
which guarantess a fast utilization i-:f the rice=grass crop rotations with
6 rice yield hot lawer than 650 o/fa. The basic moasure for the introduced
sgrocompléex ie & msthod of deep stirring up of the so0il with o chisels
sultivator .

Agromethode for utilization of sf;lonelmlw utder ricé, ii‘l_‘.hbu‘l'. any
proviocus flushing were developed and of fered to the producers. Utilization
of the c_ié‘vélcpaa egronethod permit@«pﬂ o bripgede "Gsroie Sotsialistichesképo
Truds . Tsoi® from the kolkhos "Rantonskeis Eemsura® to obtain & yield of
rice wei'-‘ss"-&/ha on an ares of 100 ta. Previously suoh isnds {solonchake)
wore thrown sut 2Bgh the fielde of orép rotations,

The Soil Section of the Gurtevakeis Scientific Baeo of the Academy

4

conducts research on development of methods for amelioration and for the

-~

inoreace of feértility of soils of territbries adjmoent to the oity of Gurtow,
apd in the regf_.on of the Aral«Tiubinskii water reservoir in ths lowlends of
thé river Bgba.

Reségrshes, whichare very important ih & scientific and practicsl
respect, are cohducted by the Soil Section of the Agrisultural Institute of
the Engakhskif Branch of VASKELNIL, in particular, studies of cultivatedegenetio
forms of the utilized soils, the statiopary end expérimental resenrch on
studies of dynwemies of basic characteriatics and of aléments of the fertility
of the soil in the fielde of the grass exop rotations: This last is con-
ducted in conjuhction with the Saction of Microbliology of Soils of the
Boil Institute of AN Be2S6R on Shortendinskaia Bxperiment Station of the
Institute of Agréeulture. [Begin p.¢8].

. - When analyzing the praéem state of soil science in Easakhstan wo must
»F
%&i.uats ¢biectively and correctly the achievemente opd the shortcomings in
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the work fof soil scientists co as to accurately determine our current

probleme and ways for the further development of ths soil sciense. In asoil
solence; es in many other branches of science, it ds necessary to develop a
healthy eriticismn but -'suppai‘:thé lending 6pini{)§s .

The lagging of the agricultural scionce £wem the demands of the kolkhoo
ahd Bovkhoz production, which iae pointed out in the resolutions of the )
September Plonun of TsE KP3S, refers also to the Boil Institute of AN KazSS8R.
The Institute helpa the kolkhozes vory little, as also the TS {mhchinew
tractor stations], and sovkhores of Xazalkhstan in ths i‘mprwameﬁb of agr'i-;-
culture amd in the inorease of the ylelding capscity of egricultural T ops .

In spite of the fact, thet the Institute has done qansideraﬂé résedrch in
atudying the soilo, in the tabﬁhtion an) oharacterietics of land Fésources

of Eagakhstan, in the work of the Instituts thore are substantial defia
ciencies i;; tho solving of the main problem of soi) science = developmsnt of
soientific fouzﬁa‘hionﬁ for the basic improvement of natural conditions of tho
soll f‘erti@ityi of efféctive utilication, and incresse of fertility cf Bazakhe
sten soils.

What are the ressons for the Aoil setencsts felling behind the demands of
the kolkhot and :aavkhoé ‘prodmtion?

The remsons are of twofold order: cbjectivo and culijective:

The reasons of the ?b,jeotm arder consist of insufficient numbér of coil
sé!.ent%eta ih Razakhstan., Hesekhstan occupies e territory of 2764 thousend
8de kme This 45 more tlanthe territory of 14 allied republies put together,
oxcluding the RSPFBR; 82 times greater than Acerdaijar and 962 times larger, than
the territory of Armenia. Only in & mingle Dzheszkaeganekii raion of Karagana
dinskg.ip. oblast® one can mllocmte thras republics equal in territory to Ars
menia. But in Azerdajjnn and in Armenia thers are many more soil scientists
than in Easzalkhstan,
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e This simplo-arithmaticgl'compa?iiﬂbnfspeaks whout many thinga. First
of 211 it points tc‘th§‘graat.rift exlsting in Eazekhaten betwsen the need
of what moat be nacoomplished byﬁkhe s0%1 scientiats, and the posai%;ity “
how to accomplish it in practice. The Inst&tute.slana-ednn?t\ndeQuaﬁely
and in good tiwe solve all ths problems of the moil solence.,

Shortage of #oil scieptiets does not permit the Institute to unfdld the
work of eompil@ng nediumescale and lapgs«soale eoil nAps, hoaded for praca
tical purposes. On the other hand, compiling of'largeascale soil maps for
farming purposes is not @ direct problem of the Soil Imstitute of the Acge
demy, but as yet we must put up with it. A large volume of territorial
research doss not permit ue to set our soil scientists free for desper dbﬁ-
servations in order to increase the fertility of soils in ssparate regions.

{ _ A practicel conclusion offers itself from the ahove saids one must

multiply the hwiber of eoil ﬂciontiets;in Kazakhstan acoording to the pros

bloms and requirements of soil sclance. For thie purpose ono nesds to ors
ganize one cingle Department of Soil Scienca 4n the Minfatry of Agriculture,
and thega should be a gtaff Of eoll scientists in every MIS and évery

8ovkhoe .

The Soil Institute of the Acndemy of Sciancé of Kaeakh SSR and the

Institute of Agriculture of the Kazakh Branch of VASKhNIL must carry out

& syatemtic supervision of the work of lootl soil solentists on compiling

Inrge~scale soil mps of their ralons end kolkhozes, on developing [Begin

p48] practiosl measures for the incranse of the fertility of the woil on

their sections and oh the summAriting of the experiences of the loaders in
socialistio agriculture.

VN ) .
., In order to provide a sufficient number of s0il sofentists for all the

agrioultural orgenieation; and scientific institutions, one needs to ine
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k_—r orease the contingent of students in soil science in the highsr instise
tutes oi‘ leapning ik the Republic and give them & full agricultural ede
uohtion.

Further on; it 46 necessary 4o change the ccol ettitude ehown by sgris
oultural orgenisetions towards the specislists = soil soientists, eo e to
dsvelop in them & fesling of professionml pride, which motter was pointed
out by Comeade N. S. Khrushohev in his report et the September Plemum of
%‘SK EPSS, when he gpole about the correct employment of specialists in agrie
cultures

The legging in theoretical summrizing of the exténsive andi waluable
factuyfal deta, sollected by the Institute is connscted to the overlcading
of our coil soldntiste with field observations and finanoial processing of
mteriale on compilation of s0il mips for special regions ih the vast ters
ritory of our Republic. The Institute hae not es yet compiled & large and
Giinan!i;.iz'ing monograph about the sodls of K&za:khﬂtﬂn, a8 a whols, &5 it is
already done hy owr helighbors for Utbekistan,

Navertheless, as far as it is possible, tho csolléctive of the Imatitute
endenvored apd still tries to develop & thooretical thought and to push the
8oil soience ahead in the Republic. During the full time of its cperation
the Instituteo has published eight iseues of its worke. At the present time
two volumea of ths Institutets work on @oils in Caepian lowlands and in
industrisl regions of Central Karakhstnn have been prepared for publication.
A large mohograph adbout the role of earthworms in the processes of soil
fofu&tién__ahd of oremtion of the matural fortility of the #oil has now been
complated.
£ Besldss the ebove cited difficulties whioh stem from a large voluns of

work and insufflicent number of soil scientists, thore dre other rensont fop
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fuiling" behind in eoil science, which depend on the soll scfentists

themsalves,

To the number of such reasons first of all rsfers the fact that many
of our eoil scientists do not know sgronomy and do hot try to master it ik
thet measure in which %1: is needed fby the soil mcientiects in their ac.ient%-
fic and practical work. They study the soil epart from the 1ife of plents,
Our s0il scientists know that for an incretse in fertility of the soil it
is rscossary to dowlo? & strusture, to acowmulate organic matter and moisture
in the soil, and 8o on. But how to do this in separate specific casss, ex+
sctly which agrotechnical, ameliorative, or other mensures can provide better
conditions for the '15.1'&_: of plante, about these matters waAny aoil scientists
have only & dim notion. We often apeak mbout ths amelioration, about control
of aslinization and swampishness, end writs, that washing and draimpge, as
well as a eorrgct systein of watering &re the preventivs measures for salinie
zation of s0il. But if the washing and drainage can be accomplished, st or
what & correct system, under the given circumstances should be,wo keep silent
ebout thia? In our scientific reports one often meets a general conclusion
that for an imraaso_in fertility of such doils it & necessary to introduce
grass crop rotations. Certain soil scientists think that there will ba no
mistake, if they writes it is mwcessary to utilize grassland egriculture.
Certainly, t}wr;e is no mis_tika there, but neither ie¢ there any profit from
sush & ganeral discussion,

All this tells us, that our scil eclentists have not g yot suff&cietﬁ‘:tly
undsérstood the principle of & production mppromch to the studies of eoile.
¥e often study the soils of separate regions apert from productionesoonmics
problems of these regions, taking noninterest in the direotion tsken by and

the plans for the fubure of the kolkhozes &nd sovkhozes on whose territory
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independently of other agricultural specislists of the oblast' and raion.

. we are conducting [Being p.60] tho resesrch. Hen,so0il scientiste elso work

In cohsequence of- this the results of very ueeful resesrsh of soil écientists
in mahy cases do not find any app'lica‘bibn in practice, or are very elowly
introduced into production.

in the futurs it is nsceseary to condust & &eries of measures as & conw
siderabls cupplement in agricultural sducstion of our soll scientists, to
organizé special ceminars, and, if medgd, aleo practical studiss in agro-
nomy, especially on geneéral agrioulture. It is necessary to require of
soil scientiote that during their field observations they would become los
sally aequainted with the ceonocmy of kolkhozes and sovkhozes, thet they
aequire good understanding of the agrotechnicrl methods used there and learn

o what 48 the direction for futurs devélopment of these farms. Only under these
conditions can & soil sofentist give practical help to the kolkhozes, to MIS,
or sovkhosnes by suggesting cortain imer@m?n%s in agriculturs and raising
the yislding okpacity of agricultural crops. Without sush a production &pproash
to the atu&ioff of soils we cannot further successfully &evelop soil science
in Kazakhstan.

One of the substantiel ahortcoﬁings in the work of Kerakhatants &oil
gofentists is the poor propaganda of the achievemonts of our mative 80%l
seience and shout the results of their own research. The specialists and practi«
tioners in egriculture know us very dittle, and we ars only slightly &ge
quainted with the cxperience of the leaders of docislistic agriculturs. In
the absence of & close contact with the specialists and leadsrs in ogriw
oulture, miny of them treat the gelentific investigations of eoil sclentists

- very sceptically, Our soil maps sometimes do not find eny application in

practice not beceuse they are bad, but beocais wo confine ouraelvas by just
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@f:N passitig them over to the appropriste organizations and sro 1ittle interested
how they will be utilized. In our explamtapion notes accompanying the soil
naps wo do not show the production capacity of the soila, which are shown on
the m!fp.'

Many very valuable and useful works of soil aclentists in.Eazakystln
take & long time befora leaving the walle of mciemtifio imstitutions. For
inatame, the Sol) Science Section of the Institute of Karsbranch of VASENNTL
hes @ lons time sgo compiled o map of lands of all the cblaste of Eazakhstan
on which the interprétation waa doné according to & quite new principle as well
fie the agro-produative capacity of the koils where different types cf‘agri;
culturs are showh in proper zones, whore the ereas of lands ars tadulated ace-
cording to oblest, by raions; where thoir qugliti%ive characteristics are

- given together with th% sonal -agrct'eo‘hnicqua:' And yet very féw apsoialists

in the oity of Alma-Ata know sbout this work. The chief éxetutor of these

maps, the superistendent of the §011 Saisnce Brenoh of the Kasakhakii Instie
tuts of Agriculturs Comrade 5. P. Matusevich, d1d not as yet appear in public
with & Feport about thiz work bafore & lerge sudiendé of spscialiate in
agriculture, anl not even before the Sclentific Convention of 3011‘8616!1'519175
of Kazakhstan, which only recently took place.

Thic example describes how we, the soil solentiets, curselves hamper the
igplantation into product%cn of résults of our owh regearch fearing that mey
be something might happen. We should not forget that practice is the cri-
terion of verity; we must test more bolé}iy the accurscy of ouf sélentific
conalusions under production conditions.

One of the serious réamone for lagging in the development of problems of
soil fertility not only in Knzakhstah, but also in other 81lisd republics £o

the survival of & oneesided, purely theoretical) trend {Begin p.61] in soil
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/‘; _-Bo;e'ncca' The supporters of this trend try tostudy the so:!.l solely a6 &

W natural body, independently of its weaning to sagriculturs. Certain of them
try, in svery why, to discredit the progreasive aides of the tughingi of
Acodemician V. RJ Williems, taking hold of his solated mistekes!

‘As Academician I. V. Tiurin correctly euphasized in his article “On
problems of the Boviet Soil Solentiat® (®Pochvovedenie, no. 9, 105%) instead
of & cireative development of t'};m Progress ive .si.q.s_of our mative Bo!z.l .gelhm‘:é
{ntrodused by the ocryp}nei,‘ Y. V. Dokuchsev, P, A, Xostychevaand V. R.
Williana, & cortain part of aoil sodentists of the Union displeye & dogmatism,
which is expraseed in an unconditionsl scknowledgment of all, even of dieputable
and srronsous,views and conditions of aome authors, and in & not leas ahgp
mgﬁﬁw atiitule towards all the works of othsr} even grest, scientisto.

Such & dogmatism in the opinions is to bs found also in ipdividual

- Escalhstan 8oil sclomista.

The newspaper "Razakhstansinis Pravda®, at the zheginning of 1858,
pointed out quite correctly & presensce in the Soil Institute of the Acadexy
of Science of Kazakh SGR, of some outdated poimts of view, which were ravealed
in verbal and in published public addresses of & member«correspondent of the
Academy of Sclerce of the EKazakh 8SR, Ifrof_‘etsor A._:‘t.— Bezsonov, and of &

s Candidate of Agricultural ‘;’:cianci, A, M. Duresov.

The basic error of A, I, Bezsonov fa in his sttempt to tear the Soviet
8oil Bolence awny from the soclaiistic agriculturg,and ir the nonsacceptance
of the newsst achisvenente in the Soviet Soil S’éiarmc, perticularly of the
progressive sides of the tonching of the Academician V. R, Williems, A, IJ
Bezeonov erronsously thinks thet after Ve V. Dé]tuomev Bail sgisnce did not

S~ progress, but even declined. The Presidium of the Academy of Science of
Eazakh 8SR; the Bureau of the Section of Blologleal Seiences end tha Acadenic
Board of the Soil Institute found the oriticicm of the “KazeXhakais Pravae®
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Thic basic part, the heslthy nuoleus, of the collective body of the
Institute of Soil Scio:;oa ecoapted the criticism of the Republiects party
pross and the decision of the Presidium of the Acndeny sbout the work of
the Institute and made eppropriste conslusions for their scientific and
praotioal work. The collective body of the Institute developed a businese
oriticism and a selfwcritioien in its scientific work; organized e creative
exchange of opinions on theoretical problems in soil science} attracted
young apecialists«soil aciom':.icta and offected & proper arrahgément of pér=
eonnol ascording to esotions. The scientific su‘ojae?a whioh were speéoified
in the plap far 1563 basically wero all &coomplished.

Yét, individunl soil sclentists up to the present time oontinue to de=
fend their erronecus points of vie_iﬁ, not egresing with their criticism on
the pages of "Kerokheknis Pravda™. They socept the proper oriticism about
themselvos as & displey of dogmatiem.

The first Scientific Conference of the Academy on the results and
problems of study of soils in Earakh B5R, which ran through 3_,6519 Decembor,
proved to be en important event in the life of the Instituts. In the work
of the Conférencs bésides the Kasakh soil sclentists took active part, sciene
tists from Mosocow, Utbek, Kirghit end Siberis, sgientista from our Academny
and other sclontific institution of the Republic., Unfortumately, there were
no representatives from the Minfatry .oi_' Agriculture, nor were thore many
egriculturists from around the country.

BO_ﬂciehtifie réports were presented end discussed during the con-
ference. FEapecially valuable for us were the sapid reports of our [Begin
p.52] guests ~ Professcrs K. Po Gorshenin (Omsk), S. N, Ryzhov and Mo A,
Pankov (Tashkent), Candidate of Science @, I. Roichenke (Frunze), snd othors.

Very helpful ami intereating were the appearsnces at the Conference of
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- the Chief of ths Department of the Organiza?ion of Lend Exploitation, from
the Ministry of Agriculture of EezSSR, V. A, Sheremst'ev, of the egriculturist
of I11ilskaie MIS, Comrede Manuilova, and of thauaworker of Alma~Atinsknia
Goverment Selsction Station, Comrade Bolarovich.

The Conference pointed out that the Institute of Soil Science accoms=
plishod & considérable work in the fisid of study of soils, of the charw
acterigtic of land resourcos, anﬂ_in ths treatment of problems for the in-
oreage of fertility in Earakhstan., The research of Eerakh 50il soiottista
enriched the soil mcience with new dete; the results of meny of th?ir ro~
searches find practical application in agriculture of the Republic.

The Conference also noted the substantial deficienciés which ware pree
sent in the work of the Institute and pointed out that the bosic efforts of

o the collective body should be dirécted to the development of seientific

1‘|'-

prihoiples for the improYemaht of socialistic agriculture end of the fertis
1ity of Eozakhsten soile,

Thus, the Scientific Conferencé on the rosults and problems of etudy of
soils in Fazekhstan has played its positive role; it gave & push to & further
devalopmont of the crestive thought of the collective body of the Imstitute
and strengthened the confidence of young solentific coworkers of the Instie
tute in their own powers and ebilities.

Yot, one should note that the results of the Bciontific Conference of
801l Solentiste 4id not satisfy individual soil eclentists which were of a
igep@leii frame of mind. In particulap, Candidate of Geographical Science,
S. 1. Sokolov, wes not setisfied with the high theoretiocal contents of rge
ports at the Confersnce, in which there was no mention about the “dogmatiam®

(::' in the teachinge of the Acadgmician‘vi R, Williams gnﬁdin-tha opinions of

hie followsrs, which fast does, in the opinion of S, I, Sokolov, hemper the
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firthor devolopment of Soviet soil science. §. I. Sokolov'e report on the

subject of "Modern state end future development of problems of classification

and of asystematics of Kazakhstan soils” did not satiefy the membars of the

Conference. All the report contairned was & oriticiem of the modern state

of effairs, but the membars of éhe Conference did not hear the lesturer ex«~
press his own opinion &bout the further prospacts for the developaent of soil
soience,

The Acedemic Board of the Imstitute of Soil Soience discussed the res
sulte of tho firgt Scientifioc Conference of Eazakhstan Soil Sclentists and
@dapted & rasolution to prepare the works of the Conference for publication.

In the light of resolutiona of the XIXth Convention of the Farty and of
the Septexmber Plenum of TEK EPSS, the Soil Institute of AN KerSSR ?ust overs
coms its lagging behind the demends of the socielistic agriculture. The
basic effort of the Institute's collective body in the Puture must be directed
to the development of soientific pfihc%pl&ﬂ for improvements in agriculture
and in fertility of Keazekhstan'c soils. Morecver one should pay speoial ate
tention to the following:

a) bring to light the bacic elements, which determine the fertility
of soile under specific geographical and economio conditions;

b) to study the dynamics of slements of fertility of soils in the fields
of graess orop rotations in order to find u sclentific dasie for separate
types of orop rotations;

o) dovelopment of methods for the creation of & cultivated plowsd
layer under diffsrent soileclimatic conddtions.

. The Institute must continueé its sollagecgraphical resenrches [Begin
p.53] with the compilation of mediumescale coil meps; in the firat place

for basio regions of hon-irrigated and of irrigated egriculturs, as woll
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o as to widen the spil-amelicrative research in the most important ters
ritories and of those which were newly brought uhder cultivetion; also
to develop methods for utilirzation of aslonchak and of salinized éoﬂﬁ,
and to inorease the fertility of irrignted lands.

On the basis of all.available deta, it is necesssry to work out prine
oiples for gonetic and production clossification of soils in Kasakhstan,
ac well ag to devslp methods for compiling largé«seale go0il mape, in order
to help the loonl specialiets to compile such meps by themselves.

.,. On the bagis of & creative utilization of the results of ssientifics
practical researches wo must develop & trestment of theoretical probléms of
'a‘oﬂ science, without bresking eway from solutions of practical problems
for the socialiatic agriculture. Treatment of problems of genseis, of
f ™, ‘productive%-ge‘ﬁzcic claséifioation of soila, of thoorstiscal foundations for
q the moat .impoﬁi%_am: measurss for the increase of fertility of soils must be
conducted by talking into consideration the leading role oi_‘ biological fao~
tors of soil formation and the productive activity of man, In the process
of treetment of these problerms we must s.mp:_-ova the existing methods and
adapt the neweat methode for soil reserrsh.

In order to earry out ocur researchés on & high principled level, we
must get hold of the Markist=lanin dislecticsl nethod = ths ohly schﬁ‘hf}i‘iu
mothod of learning nnd of the revolutionary transformition of the world.

The 8oil Institute of AN EatSSR must establish e close link with sciens
tific-rogsearch institutions of the Republic, which work in the £isld of soil
scionce and agrioulturs, with the Soil Institute of the Academy of Science
of USSR, a8 well aa with the soil institutions of Academies of the allied
(T repiblies, of Branches of the Acsdemy of Solence of WSER and of reighbourdng

oblastls' in order to coordimate the plans for scientificereseapch work and
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mutual help.

The timely and qualitative sccomplishment of the urgont problems which

. were st before us requires training of highly qualified sollg solientists «

Candidates and Dootors of Science with a wide egricultural education; this
being the deciding factor for the future growth in the numbers of s&il
seientiste in Kezekhstan. Althovgh oup seientific cadres have e great
exparience and & record of "pr'act'ical works, thay attond to their duties

protty well, ond aleo solve important probleme in soil scisnce of Fazakhe

.8tap, greater demands must be made of them in conformity with those lepge

and rasponsible probleme which were put before Boviet soil seientists by
the directives of the XIWth Convention of XKPSS end the resolution of the

Septenber Plerum of 28K of EPSS.
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Potapov, A B,

Yekhanizirovath sagrucku -
sapoletov indokhimikatant,

[Mochaniring ‘the leading of . - - D ) —

' eirplanss with péihon chenieals].

! Zashohita Restenii ot Veeditelei i L g3
Bolérnei; vol."1, nos 6. p.27. ' : .
Wov,<Dec. 1956, 421 21 | )

(In*Russian) : | ' b T

el

The eirplane was firat employdd fn the control of agriculturel posts in

the year 1922.
r ¥ore than three decades have pnssed sinse. During this time the use
\ o .
‘ < of airplanes in agriculture har incremsed notably. In 1856 tons of thous

‘ sanis of tona of poison chemicale ware usad inh the contrel of pesisrand

diseases of egricultural planmte with the aid of aviation, yet, stranmo as it
f8, the loading of airplanes is still done by heﬁ&. |
Por & mﬂn’bez‘- "'of yeors, the guestion of developing an eirplans loader
" hae beesn brought up ‘&;inuaily, but up to now the matter has not advanced bes
yond vosversation: nothing real has been dons either 85 regerds the mechanie
gation of loading, or & regards improvement of .éafo’guardﬂ for workmen
. handling the leading of poison ohemicels (mral‘w fkommezong} spectacles,

reapirators)s

In the first tissue of the Journal BZashenits Restenii 6t Vreditelei 4

‘holesnei", tovarisheh Staroetin, sénior fellow of the GOSKII GVF [stata
. C Scientific~Resenrch Instituts (%) of the Clvil Adr Plest] writes: to reduno
I N - -

o the nurber of worlmen and to improve the servising of airplanes, it is

2y -1 '._

i' nedéseary to organiae pormenent labor dbrigades at MTS [mechineetractors
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= etetsons] in proportion to the mumber of planes, and to mechanize the loading

of airplancs with poison chemicals to the nax%mnm?;

In the socond issus of ths journal, tov. Soponov, fellow of the

Civil Air Fleet, writes: “Equipping eirplanes with special apparatuses =

mechanical losders = would reduce by half the time consumed by this type

of work'. The question is, who prevents the development of theirequired

mechanicsl loader? Who ie to look into it 88 behooves & matter of State,

1f the GVF and its Institute will not &0 19 e

The peed for mechanited airplane lobding ié’éetefmined slso by the

fact that gettiugilﬁber fior eirplans~chemiosl work on kolkhotes is becoming

rarder svery year. The period for control of & series of pests that eppear

in vast numbers coinni§es with the time of hay mowing when every kolkhornik
£ is dbusy harvesting hny. Th? eirplane PO-2 has to be serviced by & men,
| and the airplano AR=2 by 16, In eddition, there have to be guards and
transportation workers for the transfer of loade from the main baee to the
periphery. Where are 60 many workers to bs found? Each kolkhoz must hire
a group of several wsn, and this complicates the matter enl delays the work.

Apart from this, the leading of eirplanes with ﬁoiion chemicald by
hab® 18 unsafa for the hoalth of the workers, partioniar§y 6o, gince sanis
tary safeguards against poison chemicals are not perfects
Overnlls are made of & material that lets through readily pulverized

poison chemiéale (oaloium arsenate, dusté of DDT &nd benrene hexschlerids,

thiophos [tiofos], vophatox {vofatoksl, stc.). Hoods should be mde of &
compact material and should be clese fitting.
Spectaclos fit l?oaely, the glass soon falls out, &nd nothing is
ro visible from the sides. ‘Spact?oian should be of the type of pilets?,

firm and with well ast glosses.
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- Respirators are of & very inferior quality end heavy. Ths filter is
rapidly clogged up with pulverized chemicals and it becomes impossidle

to breath, Respirators must :BG 1ight, mus_t fit the faco well, apd must not
let pulverized poisons through the filter.

The mechtnical airplane londer must be light, gectionnl, tranapof{fable,.
universal, and its servioing should require & minimum hurber of woz"kerﬁ; 'it‘
mist be designed for loadibg rot only poison ehsmicé}:l'a', but also fertilicers.
The londer must be considered as airplene equipment.

Our aviation industry releases firsteclass airplanes which are ade
mired by tho whole world, Coulé it not develcp mechanical lomders for
airplanes designed for agricultural pur’poﬁ?ﬂ? It certainly can and must; end
within the shortest possible 8paoe of time. This i& an urgent demand of &
growing agricultural production.

! . Y

City of Almasfita
{Bazaxh SSR)

FROM THE EDITCR

In hie articls, tov. Potapov raises rightly the question of méchaniz-
ing the lomding of airplanss with poison chemicals. That this question is )
of vital importance is withessed by letters received at the editorts office.
Thus, tov. Suthko, hoad of the Samarkand [Uzbek SSR] Oblast Detachment for
Pest Conitrol, writesc: '

"In our cblast airplanes of thrée makes are used for agricultural
purposesi the AN-2, IaR=12 and POs2A, In many cacés freely flowing poisons

2y are ueed. Yot, there is only oneé method for their loading in small canvas

- bags 20 kg ench.™
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‘: At the Civil Air Fleet they i‘orgct‘ that 1if ths POs=2«A sirplage is Ioaded
with 1ittle bags containing 180200 kg of f?i.awing poisons, then the InKel2
could take on 350, and the AN-2 « 1000 [xgl. Inie sort of organizing re=
quires & large number of workere. If the uninterrupted work of the FOs2A
airplane requires 6 loaders, thon the ANsZ must heve five times Bs manyi
The mabter of londing the IaKe12 aiplene is aven worsé. Thede eirplenes
enter the service of agricultural aviation without steplatters whioh would
help in clfmbing up to the neck of the tank. Such “mechanization”™ incurs
extremsly high expenditures, raisces the cost of chemicel avdation work, and
decreasen the sfficiemsy of the planes. This situation in the adaptatien )
of new aviation technies to egriculturel production is beccming intolereble.

The oditor is waiting fer answers from interested organisations on

‘2 the facts of the questions raised.

=>

& *r  ®
o~
Y
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Regunovalaia, 2. G., and Hitiushowm, o,

Yiisants asrateii pa raznnoshonie i okise
litel'nudu defatel'nost! ecetobacter subbxy~

-ﬁinﬂ. . . \‘
. [Effect of meration on multiplication and ~- - 4
* oxldieing ectivity of Acetobacter suboxy= .-
daMIo
Hikrobiologiis, vol. 24, no. 3, p.265=270,
Pay/Juns 1966, 448,83 woE2
{In Russian)

Conolusions {page 270)
N - '

N 1. Intensified aersticn of the medium effects toth the multiplication

and the oxidising activity of Acetobsoter suboxydans.

2. The influsnce of intsnsified meration on ﬁultiﬁliaatlon depands on
the humbsr of bacteria. When large numbers of dacteris (tens of millions in
1 nl) are introduced into the medium, the lm:onﬂfiod seration uccelerdtes
the multipliee.tion n‘iruﬂy in the first few hours of the davelopmant of the
oulture; duriné 6 depth process the mitip'_li’.catton is completed in 14 hours,
whersas during e surfece process of eu’.}tiﬂtion even after 24 hours the nurber
of bacteria doss not reach the maximum., With & “small" secding (tons of
thousands of bacteris in 1 ml of redium) the Enfluense of eeration produces
an oi:fect -on‘is; when the nusber of bacteria inorensas to a4 considerabls Qe ;
gree. !

Thus, the problom of influehos of meration nust be oennidorad ih conw

L . bection wi.th the numbers of bacterin in the medium.

8. Intensified aeration not only mccelerates ths multiplicetion, but

elso tells on the ‘t’ixidising setivity of bacteris, 1 ﬂ'fncran inz &t both under

- - - . [ N U o R —— - .- e e e m———— . - —_—— i
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" ‘conditions of the "large" seeding, &s well as of the "smali™,

&, Observations have revealed 2 possibility to conduct a procesu_of’
oxidation of sorbite to sorbose &t & chenging rate of thq’?asaage of air.
During the initial period the speed of the flow of air th'rough the madium
can be commiderably slower, then at the moment of mass incretse in the

nusbers of microorganisms. | ) ) _
Lentngradelkii State Univeraity Received 12, XIX, 1954,
in the rame of A. A, Zhdanov
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| into two groups: substances, which are utilired to-control harmful insects «

insecticides, and substances, which are utilired to control the pathogens
“r Eh | '..

(40 par
] ) ' ¥V
LS - '
N ' :
N
‘ - * Fl & a & .
| valkﬂv. 5. "c; Ziﬂiﬂg Iﬂ Bn’ Rudlﬂkb. Dc Kog ‘n&
Tupenevich, S. M.
Al¥hom vraditelei 4 boleznei sel'ekokhorinistvens . :
‘ nykh kil ttuf nachernozemnoi polosy svrbpeiskol *
ahasti SSSR. }
Dok !
. ¢ {Alvum of pests and disensas of fafm-crops in the |
)
: ! nonsChernozem ares of Buropssn USSR]. !
{
Moskva, Gosudarftvénnos Izdatel'étvo Sel'skokhoriats |
, stvennol Literatury, 1955, 466p. = 423 vage |
(In Rwsstan) (\\.__
A
Chaptor § {in full p.32«54) ‘ &(3 /5
CHENTCAL SUBSTARCES§ USED FOR THE CONTROL ~ 7,
OF PESTS AND DISEASES (F FARM CROFS,
b ) ' i N
et Goneral Directions
In farming mny chemical substancés are used for the extermimation of
; harpful tnseots, mites and ticlm, elugs, mouselike rodonts, as well as of
| _ pathogens of plemt diseases (fungi, bacteris, viruses). These substances
are produced by the chemiocal industry in & eo0lid and 1liquid stets. They
aré uséd in farming in dust form; in the form of solutiohs, suspensions and
| snulsions, mercsols (mist), as well me in the form of poison gAGes or vapors.
As 1t was pointed out previously, they are used in different ways, such as
| dusting, -spf:aying and gassing of plants or buildings (fumigation). Mny
- . _ _ _ , » .
L chemicals ere used for disinfection (treatment) of seeds or for the pres
paration of polsoned baite. ) ,
. i - - o [
: e " All tho preparations, utilized in agriculturs, basically ere divided
' T ‘ :
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of diseages ~ fungicides.

Almoat all the chemical substances, which arse used for the control of
pasts or disesses of plancs,are ;;oisonoua; +o one or another degree,to men,
anirals, birds and plantsp on these last ohes they cause dburns of the buds,
flowers, lenvaa,_fruits, stens ant roots; or they reduce the germiration power
of sesd mrterinl,

In connsction with this, in practice it fe necessary to utilite such
a &osage of poison, which was dotermined by soience end experiments, and
which would affact negatively the pest or the pathog;;e‘n,— but would not pro-
duse any harmful effect on ths plant and its orgens.

Scam preparations (coppér sulfate, Paris green, and others), which in
their pure state burn the plants are used in combination with limse, scde; _
acap ani other substances, which neutralize the burning ;ctlon of the poisons.

Cften, for & similtaneous &fféct on pasts end pathogens of diseases,
combimtions of these préparations are made, miring inseotioides together with
fungicides (for instance, copper eulfaté with Paris green, apabasine with
sulfate, and so on). )

The utilized poisons must satisfy definite requirsments. In partis
cular; duast poiscns must be Ary and ground fins, .ifhou‘m not hAve any more
moleture or admixtures than the established norms. Poisons, utilized for
spraying, muzi‘e dissoive wnll in water, and make atahle smulsions which do
not stratify, Those poisons era of greater value, which osn be used in
difforent ways (dusting, spraying, smd so on! for the destruction of aifs
ferant pests snd pAthogens of plant diseases. {Begin p.53)

Spraying, dwting, fumigetion, formmtion of mists (aerosols), diss
infection and treatment of seeds ars sonducted with the aid of various
apparatus and machines, such &s = dusters, -sprayers._generltﬁra, treate

ment mechinec end fumigators of different horsepower.
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A

r.'“*\ A brief outline on how to use the poisons is given in chapter 2 of this
gy 4

book. MNore detailed data cah bo chteined rom special literature and appro-

priats pamnals on the protection of plants firres pests ahd diseases.

CHEMICAL, SUBSTANCES, UTILIZED FOR THE
CONTROL (F PESTS AND DISEASES *

AB « & prepsration of A, I. Borgart. A powder in blussgreen, gray
or darkegray color. The active ingrédiefﬂ_:s of this ‘prap,a';ation are tho
'Bas_ic obpper sulfate and copper oar‘bomtee‘ The pr‘epaiia{;.ion contains 15«16%
6f copper and not more than 5% of moisture.

It i8 used for & dry trestment of seeds of non-scaly orops (rye,
wheat and naked grain verieties of berlay and oats). The norm of outpu?
18 from 200 to 300g of the preparation to 1 c. {oentrer 2 100 kg. = 220.46 lbs}
| of meéeds. It ia convenient bechuse it oan be used 6=6 months before .
- planting time, and also for the seeds which are reserved for vernalization.

It is aldo utilired for dusting the tops of potetoss for the comtrol

of Phytophthoras infestans and of "macrosporicsa® {early blight of potatoes],

for dusting the seed potato tubsrs for the control of rhizootonia (bleok seab),
as woll ac for dusting or apraying of frult<berry plantings to somtrol scab

and other diseases.
It must be kept in & dry, closed bullding.

Apabasine-sulfate, A dark oily 1liquid, Dissolves well im water,

Contains 20-830K of the anabasine alkmlofd. A strong polson, dangerous to
man and animales produces poisoning éven Lf it gets on the skin. A dose
of 0.05g is lethal,
It is used &5 apgoison of contaot {external) action. Its poisonous
PR ) ) _ X} _ -
e . action 46 increased whon anabaginssulfeto i¢ added to mineral ofl émulaions,
To a water sclution of amabosinessulfate F«6g of aokp to 1 L. of solution
Footnote * For convenience all the chemicals, which are utilized for the cone
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aré addsd. The preparation can be combﬁ_.nad with copper sulfate eml Papis
green, but then no soep should be added.
It is widely used in the form of solutions for &praying fruiteberry
plantings, vegetable crops, fodder root crops, plamts of the mustard family
left o min to seed, and so on for the control of ephids, bud moths; pyres
11da, i:h'ripa? Podurides in hotbeds, pesr psylla and epple sucker, Petranychus
urticas Hooh., and other insects with a delicate ?ovafing on the 'body:

It §s aleo utilited es amabadust in dusting. Amebaduet is & come
bination of soms filler (for instance, aireglaked iit?e, ground euwifur,
gifted roadefust, end others) with anabasinessulfate.

Amba&us‘t is being preparsd as s 6108 combimation in & seed irenting .
machins PSP«0.6 & in & barrel, which is fitted for a dry treatment of saeds.
The prepared mixture muat be kept in & tight barrel, ctherwiss it looses fite
toxdodity very gquickly. ) }

Caloium arsepnte., Tt $¢ & powder of & white or light gray color.

-

It almost does hot cake. Is very convenient for dusting the piefnta: 1t
containe 88«42% arsenio pent?xiae and not more than IX moisture. It“_is
poisonous to man ani animals, It Sc & poison of intewstimal [iisginipfsﬂ
(internal) action. It oan oause slight burns on cultivated plants.
Dalicate plapts (penoches and otheras) can b burned by thie preparation very
consideradbly.

It 18 moet often used fc_:r dusting, now and then for spraying apnd for the
preparation of poleoned baits. This preparation is used to spray technical
crops, legumes, vegetables, forest plantings, sheltarbelts aaﬁi.nura'er:'lai.'
Can bs also utiliced for the sontrol of pests of fleral plants.

It is used for treatment by apraying of fruit trees during the period
of fruit bearing instead of the Paris green, which causes bopns ("netting®)

on fruits.,

Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7



-

Declassified and Approved For Release 2013/09/19 : CIA-.RE)PSOR01426R010300630001:7. “816

»

-~
i

R

P

~TF

The dosaga for the praparation is 8-10 kg/ha, and for the orchard
26-30 kg/ta, dspending on the ege and the density of the plentings,

Caloiur arsenate is widely used on bLérry 'bua-mcs for the control
of npaw flies ani gooseberry measuring worm moths. This preparatioh cen be
coﬁhimd with Bordeaux wmixture, with zu%fur, with solutions of nicotine end
of ansbasinessulfate, with mineral 6ils. This preperation cennct bo ueed
for dusting zf;_?adu"lwa , turhips end cther roct cpops and plants which ere
used for food.

taloium ersenite (arsenide of onlcium). A white or grayish heavy

nohscaking, dustelike powder. Burns the plants very strongly. Must contain
not 'iuks than 62«72% of ii:ﬁl'ni& trioxide and not more then 2% :moietu*r'f. It
dissolves poorly in water, It is a strohg poison for men and animais.

It ie primarily utilized for dusting forest aress and shelterbelts for
thn control of caterpillara of ai@kwoms. of leaf rollers, as well as other
insecta with chewing mouth organs. It 38 also used for duating the wild

growing plants for the control of Lexostege stictiorlis L. of metdow oute
P
worm moths, mousallke rodents and for the preparation of baits for locusts,

for Agrotis segstum, for larvae of the narmful Tipulidee,

Can 6156 be used fer 8praying with an addition to the working solu=
tion of & double or triple smount of 11mi.n propertion to the weight of the
poison{fer & decressed burning of plants)s

Spraying of plafte with thie poison must be stopped 26=30 days befors
harvesting. )

A dose for dusting vegetable and fiold orops 1s 6 kg/ha. For & better
dusting ability calcium arsenite is mixed with ohalk, lime, road {tuat, and
€0 on in :'a_-prbpoﬁ:ion of four times more thah of calofum arsenits,

Dose for forest dustings is 16-20 kg/ha.

Sodium ersenite (arsenide of sodiwm). A paste of black or derkegray
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'\___ color with o content of about 62% of arsenic trioxide and 16+-20% of moisture.
| It hardens into solid plieces after 19!‘15 storage in open or badly closed cons
tdiners, It dissolves well in water. It bui-ns_i_nb;m plents very strongly and
for that reason is mostly used for the preparation of poisoned baits, and only
rarely, in the form of a solution, 35 used {‘or apraying the weeds to con=

trol eaterpillars of the Phytometrs gamma L., of loxostege sticticalis L,

of Aprotis segetum, of locusts, mouslike rodeits and-of othar pests of agri-
cultural plants, which are concentrated in the wesds.
For the preparation of poisoned baits from grains of rye, wheat, corn

and from 686dE of vegetable crops 70z of poisoh ars dissolved in 1 L. o
watsr; grains__or seeds are scaked in this solution for 24 hours (corn seeds
for 40 hours). If there is an urgency for the prepsration of tho bait, then
tho grains should be boiled Ln the solution for 40-50 minutes.
R For -‘lbaits made of bread ecrumbs, 100g of poison are mixed with 1 kg

of erumbs. For moistening of pieces of bread 1 part of poison is taken

for 80 parts of warm water, and tho bread is sosked in this solutions When

preparing {Begin p.86) & green bait, the &prouted greens {of oats, barley

or other graina) are somked with 0.1-0.12% solution of the preperation. One

L. of sclution is sufficient to moisten 1 kg of cuttings,

Sofiuwa arsenite is sometimss used for epraying gooseberry bushes
8z of‘poiso'n 0 10 L. of water) for the control of the Amerioan parasitic
fuhgus . ) )

Bordeaux mixture, It is prepared from copper sulfate, lime and water.

It 48 utilized for the axtermination of pathogens of plani__maiséasas.' The

properly prepared Bordeaux mixture $a of a sky~blue cc}'lor. An oxcesa of
N sopper sulfate in the ni:_cturo causes ‘burns on plants, In such & mixture &
A 1itous paper bsoomes red. During prattical work the quality of Bordeaux
nixture can be determined by &n Aron polished article (the blade of & knife,
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;S a nail, and 8o on): if the mixture ic not prepared in & correct proportion,
- a red coating sppears on the metal and shows an excess of coppér sulfaté in
the mixture. Buch & solution will burn the plante. Therefore lime milk is
added 4o it in such proportions that no red costing appesrs on the metal -v_r'hea
testod. Excess of 1lime in the Bordeaux mixture mkes it of little effect.
Usually the mixture is used when it has 05-1% (w?n 2%) of aopper sule
. fate with en equel, or one &nd one half, smount of 1ime. The solution of
copper sulfate ahd the 1ime milk sre prepared in separete utensils {wooden,
clay, copper or glass) and then are poured together while nixing it very
thoroughly. The 1iquid must be used the sams dey of its preparation. Very
often to this mixture are wdded: Paris green, I30 [Lime=sulfur decostion],
niootine « or enabasine~sulfate for & simultaneous extarmination of patho=
gens of diseases end of peste of plants.
Of Imte, the B«BX Bordesux mixturé is being utilired for the sprays

ing of fruit trees (a blue spraying).

Mathyl bfomf}de.-'_ It is cbteined from sodium bromide, wathyl aleohol
and suifu'z:io écid. Methyl bromide ic & gas, whichiliq,t_;efies at o tenpers=
ture of ¢.6° into & 1iquid with specific grevity 1.782. The specific gravity
_of the gasecus methyl bromide is 3126, The mixture of its vapors with the
air, at & preseme in 1 =5 of air of 636~570g of methyl bromide, ignites
from B flame or an olectric pspark. But in practical work methyl bromide is
gafe becauss such & oonoantrat?fon proctically does not happen.

Solubility in water is 0.1%; 18 very solubls in aloohol, ether, oil,

or other orgehie solventa. It 18 utilized as a fumigant for diminfecting

control of Tarsonemus fragarias Z&wm. In a gaseous form methyl bromide

penstrates inside the treated materials very quickly, almost caueing ho
trouble to the live tissuea of the plants. 1In its 1iguid state it harms the
Declassified andrApproved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7
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‘.7\ Methyl bromide kills the mites in aii-theif ctages of development
(tho adult mite, the eggs, larvee and the mymph).

Tﬂ’hc’ absense of either amell or color is a disadvantege of this pree
paration, besause that makes its vapors imperceptidle évén in concentrations
which are dangerous to péople, which can cause mishaps.

Mothyl bromide is stored and trap;porte& in liquid form in iron barrels,
steal cylinders, jars or glaes ampules, Before bottling it is eccoled in the
coufse of 2«3 houre ih boxes fill;d with ice and selt (10% of ialt_to the
woight of i6e). The bottling should bs done by expsrienced psople. This
p%apa?ntion is & very strong poison end is dangerous to men, animale and
birde, Acotylene jet 1s used to determine the leaikage of ms?hyi bfcmiag
from the chimber where the fumigatioh ¢f plants is conducted. {Begin p.ss)
In the présence of methyl bromide the flamé of the jet beoomes éreeni 1igh@
t blue or derk blue in colorf and &t & high concentration the flams goes out,

- If the acetylene flame is not avaiinbge ons can use inastead the flamoe of e
cehdle, or & 11ght§r. or even & match,

Aexachloreans, Hexmchlorans preparationa are preduced in verious forms

for the sontrol of peste of egrisultural plautaf-technical, dusts, and con=
centrated mineral oil emulsions of hexachloranse,

The ?asio neme of hexachlorane is hexachlorocyclohexane (the abbreviation
is GKhTnG).

It ie obtained by paseing chloride through boiling bentene iq direct
suhlight or under the action of rays from & Quartz or mersury lamp.

The product ig & white crystalline powder with & yellow tinge and
an unpleasant smell.

It 1s almost insoluble in water, but dissolves well in mineral ?iii
xh,: bénsens, kerosene, aloohol, dichlorethane, and cther organic solvents.

Alkalie (lime watér in particular) break down GEhTsG, that is why
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o it should not be mixed with alkaline components.

f
e

Technical (GENTSC i e orystalline substence of a dirty white color

and with a pungent smell of mold. It evaporates when hented. Tt disgolves
well in organic golvents end iz pradtically insoluble in water.

Dusts, mineral oil emuicions for spraying ths-plante; and mists (for
the nerosol use) aro prepered from technical GRhTeG.

Powder preparations = mirtures (dusts) of GRHTsG are the basio form for

itz utilization in farming for the‘contfol of pests of agricultural plants
and external parasitets of aninals, They usually contain 1&%'GEhTﬁG-?hﬂ a
filler (taloum, ¥aolin, ashes from the electrical station, and so on)s They
are intoluble in water end in acids, they diséci?a wall in mineral oils, in

dichlorathens and in many other organic solvents.

A
’

Dusts aro prepared under industrial conditions by memns of garéfﬁl
grinding and mixing of technisal hexechlorans in special grinders. Doses of
the preparation for dusting are 15&305kg/ha. depending on the crop, age of
the plamt and demsity of the plinting.

Besides tho 12% dust of hexschlerane; & 257 dust %s also prepared with
o dase of phosphorite meal or superp@asphata‘to introduce into the soil for
the control of coileinhabiting pests.

Dusts of hexechlorane are more convenient to use, bhut are loss
affeotive than the mineral oil emulafons with an addition of GEnTaG boe
causs they do not adhere 60 well to the leaves and do mot stick to them so
good. Suspensions are prepared from keolin dusts. -

Bexachlorane preparations are used for the control of pests of fruits
berry plantinge, vegeteble, grain end grainelegume orops, clover seed plots,
yes fodder root crops, gramary pests, pests of shslterbelts, &nd others by means

of dusting, spraying with euspensions; dusting the goil saround the stalls
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ro of cabbags, of berry plote, dusting the sesds befors plenting and during

the ti.me_of‘ etorafé; for introduction into the asoil before plewing oy zuls
tivation. Dusting the seeds with hexachlorane inorsasss ths germimation end
improvée the development of plenta.

The negative side of GEWTEG is 11_:3 pungent tfnpleasant smell, which ean
affect the taste qualities of products. {[Begin p.37).

Bexachlorane cannot be used for tresting flowering plants, those with
fruits, for cabbage since the moment of the formation of heads and for other
crops which are waatgn\in & green form (cucunibers; lettuce, sourgrass, ra-
dishes, and others). Hexachlorans cannot be used f-or.introduction into the
so0fl undar potato "Eubari and other tuber - root orops.

Hexachlorane loses ite ta:;:icity faster than DIT from the influence ?f;‘
-~ sun's }ayi and high terperature. In 16 daye it loses its toxicity by 50,
. At a temperature of 60°* after 3 days the toxicity of the preparetion is

logt altogether. Dispersed sunlight doas not produce any noticeabls Snow
fluence on the ¢lange of taxioity of GENTsG preparations.

The toxiclty of GEhTeG decreases fastor in emulsions than in dusts or
suspensions . )

Boxachlorans does not burh the plinte in doses used in practice.

It is dangerous to some of the insects which are useful in ferming,
and especially to bees,

Concentrats of the minsrel oil emulsion Jrith a toxic addition of

GEhT8G. This is & thick 1ight brown liguid or paste; it ocontains 20% of
the téahnicm'l_cm'rse. 40% apindle o0fl and 40% smmlaifier and watar; diasolves
well in water. Is preparsd by the chomioal industry and put out 4in iron
.. barrels of 26«50 L. of cudbio sontent.
A Usually for apraying a 3% working emulsion pis Sroparad from the
concentrate; for this purpose the concentrate ie diluted with water (10-30g
Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7



. (11) Trant . A«S16
Declassified and Approved For Release 2013/09/19 . CIA-RDP80R01426R010300030001-7

-

of concsntrate per 1 L. of water).

= Water of Ay hardness or temperature.can be used., Emilsion is
prepared in the same menher as the wrking emulsion of DIT.

Tho effect of mineral oil emulsion with & toxic addition of GENTBG =n
on mok and anfrels i sirilar to that of the mineral oil emuleion of DDT.

It L8 used f?r apraying plante for the control of peste of different
agricultural crops, Emuleion with GKhTaG les & epecific persistent fune
pleasant odor; -and that %6 the reason why it should not be used on trees eml
barry patohes with fruits, and on plente which ere usad £ or food in thsir-
raw atatej the emulsion ecan influence the taste qualities of the producta.‘

Soluticns of the Lechnical GEhTEG in petroleum products for eerosols.

In order to cbtain aerosola a 4% eo}ution of GEh[8C ie preparsad in diessl fuel,
solayr and green eil, or in kefosene.

\ ‘ Por this purpose the needed amount of the solvent is poured into &
barrel and ths technical G!hfag, which wae ground to pieces of a eire not
more than 1 om® is added to it. The golution 4s pericdically etirred up
to & full diseppesrance of lumps. In casse of urgency in the preparetion
of the solution the oil is heated in an iron utensil up to 40=60° and the
pieces of GKhTsG ers poured into the warm oil. In order to pfevent & fire,
the oil i heated on a slow fire and far vaway from buiidings{ The technis
Al GEhTaG 16 diesolved in the green oil to the emount of 16%.

When using warm solutions théir concentration can be incresasgsd chout
2 times, yut then the averagé output of the solution must bé sorrespondingly
decreassd.

Durihg storake, especially at a reised concentration or low temperature,
GEhTEG crystals geéparate out from the solutionsg in this oase thg solution

6 should be heated to & full disappearance of crystals before use.

-

The {dose of the working solution of GEhWP&G ie from 6 to 40 ml per 1 ms

Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7



Déf:lassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7 316

of the premises deperding on the quality of the he::matio -condi_’i_.tion of tho
premices, of the utilired oil and the kind of pest. [Bogin p.38]

It is used for thecoontrol of grancry mites and of other peste of
stored food products, as well ea of the extermml parasitos of enimals and
birds., 2 or 3 days after treatment of the prémfses with aerosols, the pre=
pisas rust be aired, all the fallaen pests mmust bé;iﬁépt out, the floors,
walls afd feed boxea shonld be washed off with lye.

Solution of GEhTsG and DDT in petroleum producte for aepesecls, Mized

solutions are used for dbﬁining aerosols, thmt e GEhTal and DD‘I, which are
separately dissolved in dlesel fuel, oils and kersaens and mixed tcgei‘:hér
before utiliration, so as to avoid the dscompesition of thess poisons. . The
deparaté solutions should be preparéd cnly 1«2 days befors utilization.

The technical OKWT&G is difaolved in diesel fuel, éolar oil or keroséne
in the amount of 40g par 1 L. of the goivunt; DIT 4is diseolved in a similar
aclvent in the amount of 100g per 1 L.

Whenh on aceount of low temparaturs or high concontration ths orystals
of GEhTeG or of DDT sephrats out fyom the solution, these solutions must ba
hsated up to 60=50° in an iroh containsr, for sway from bulldinga.

A dose of the &olution 4& 10-40 ml per 1 =B of the ares.

Is highly effeeti_.ve for the control of granary pests.

Caterpillsr zlue, A thick viscous mmse of & 1ight to light drown solor,

with a resinous odor. It ia prepared from resine, turpsntine, rosin sand echl
taf by means of m%xihg ih verious proportions with flax or other oils end a
following cooking.

The csterpillar glue rust be stable; must not be dissolved by rain, must
not run end dry out in the sun ami must not solidify in cold weather. The
chemical industry pute it out in barrels of 60=100 kg and in iron jars of
10=12 Jkg.
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s This glue is used for glue "helta™, which ars applied to the trnnka. of
ths trees and to the heavy branchea, in order to prevent the crowling inte

the orown from the earth {elonig the stem) {by the femmles of Opsrophters

brumeta L., by various caterpillars, of Scimphobus squalidus Gyli., and by

other haraful insocts.

;g‘l:rips of thiok psper, 5«10 om wide, are uaed.for the preparation of r
rince; they ere put around the trunk at the height of & man's breast and ..
attached with & string, Ths glue ic emezred over this paper.

The output of glue ie about 10 kg per 1 ha of orchard,

The caterpiller glusé can be prepared on the farm according to the
following proportions:

1) 2 parts tar and 1 part flax oil mixed togethes ond cooked over a

. low fire for 6 hours; ) .

L 2) 20 kg of pine tar, 1.26 kg of rosin, 2 kg of pitch and 1.6 kg of
taAelire &re mixed togeﬁhaf and oooheé_l.— If the glue Adites out too fest a
small quantity. of oil ehould be added.

DDT. Preparation DDT is & shortoned tame for thecrnorganic synthetle
oofipound of dlohlorodiphényltrichlorosthane, |

Ths technisal DDT ‘is a -erysii:ailiné substance of o grayish yellow
oolor with & slighty fruity smo'll.¢ It dissolves in mineral oils, in @lco=
hol, bénzene, keroséns, di:_:hiorot!muo and in other organic solvents. It
does not dissolve in water, Iij miitu oft fire and burns with & yéllow flame;
it melts in boiling water also,

DDT is & contaet poison, which nfi_'edts the norvous system; &t also
has the properties of intestinal poteon. After the contact pf the insest

. with the preparation, the extremities become paralyzed, first of all (in

: later on a full

about 20 minutes or somewhatg longar)Mparalysis follows and the pest periehes,

DDT is usually used in & form of & BY Qust for the control of peats of
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sgricultural plants; it is prepared in fastories which use tiicqu? alay aa
its bnos; alao An suspensions (at the present time for the preparation of
susponsions & dust containing 30% of DDT ix put out)s; in {Begln p.58] the

form of @ 80lid substamse for & toxi¢ eddition to the mineral oil emulsions,

and in the form of asrosole.

Industry puts out technieal DT in drums, mmde of paper pulp, the
duets in heavy paper bags, emulsions and nconcentrates inm bartels.

DOT is used for the control of mmty pests of fruiteberry plantings,
of vegattﬁl@. gfaig and grain~-legume crops, tubers, root cropd, seed ploti of
elovof,'aﬁgrathers: A dose for & 6K DDT dust i8 10-20 kg por 1 ha of fisld
and vegetebls orops, and 25«30 kg per 1 ha of the orshhrd.

Prapidnting dusting with DDT dust of the seed material of graims, peas,
eldvér, vagatable and fodder fédt‘cfﬂpﬁ-efféﬁfivilyipfbtiotﬁ'ﬁham. &g wall
a¢ the sprouta of these seeds, froti damegs by pests.

DDT dces not burn the plants,_it inoreaees the germination of aéods
and stimulates the growth of plants, Dusting the space undér the fleor of
grararies isg ?ffOGtiVé for the control of mites and other pests of stored
food supplies.

noT hns_va?y 1ittle effectiveness againet mture caterpillars end
agninst slugs. )

DDT 45 & slowly acting poisony 1.6 mg of it oan cauge egnptous of
poisoning, and 5«10z ie e lethal dose for an adult man. It ean enter the
organism through the mouth, reapiratory passags, or through the skin, The
o1l solutions are the most dongerous. Aquecur solutions are less dangerous.
If preventive measures ars taken (goggles, rospirators apd gaaré dands with
@ cotton interlayer) then DDT ic harmless in work, On account of its toxis
city DIT dusting or spraying smst be stepped 20<30 days befere hervesting.

] DUT 45 toxic to insdcta which are useful 4n farming, fipcluding the
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Mineral oil emulsion with e toxie addition of DIT is primarily utilired

= for spraying fz_fuit-berry plentings against aphids, psylle, egeinst Bypomameuta

malinella Zell., leafaroller moth's) curcullonidee, scale insects, and other
garden pests. A working emulsion is prepared from the concentrated mineral
oil emulsion {concentrate), which is prepared on the mills of the chemical
industry or dirsectly on the farm.

This preparation belongs to the number of slowly acting possohs. With

\ o repeated use of m-fp.n doses, the polson .48 accumniated in the organism end

it causes pcisoning. The work with DOT ao‘iuti.onﬁ is especielly dangérous
becouss they can he abiorbed through the skin,

It oah be used for pestroontrol in e canbinaf:ior} with Borderux mixture.

Congentrated minersal emulsion DDT, factory made. A thick yellowegray

1iquid, contains 40% of spindle oil, 20f of technical DDT, 4G% of emuisifier
. and water.

Conceﬁtrgtad mineral oil emulsion of DDT is prepared onthe farms in
different ways . _

1. 'Tach’niéﬂ: DDT i dissolved in mineral oil &n the amount of 6% of the
wolght of the ofl. At low temperatures of the air, the ofl with DT is
heated {up to 40-30%) in » omst iron kmttls, #tirring constently. In eorder
to avoid ighition of the oil during heating it is necessary to tnlné pf-ocau%.i;.amry
measures (heat over a protécted fire or over conls and awey from buildinge).
DDT must be dissolved 1=2 days ahesd of the Bpra.y.'}ng; After this 0'.'6 kg of
unotuous clay {zhyroais glinm] are dissclved in 0.5 L. of water until the
cons'iatozzcy of heavy sour cream, and into the obtained solution, gradually,
{Begin p.40] sumll portions of oi.i.' with DIT dissolved in 1%, are added and

the mixture is carefully stirred. If the oil sesses to mix, more water ia

J [

' added. ¥hon all the oil hes been mixed with the unetucus o lay and the ni¥e
ture looks 1ike & uniform fatty oage, the concentrate s then ready for the
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O preparation of the working solution.
f’: In & carefully prepared concentrate there should not be suy traces

ﬁ of free oll. A concentrate thus -obta{nea contnins 507 of ol with DDTY

26% of unctuous olay and 268 of watér.,

2. A concentrate is preparsd from 604 of oil (in w*hich;@% of techni=-
cal DDT was dissolved), 6% of unctucus olay and 84% of water.

Thils oonocentrate is prepared by pu&ing the mh:ture_through the épray
noszle of the sprayer. In practice it is dobo a8 f?llaﬂ. Into the tank of
a sprayer (horseemotor or tractor) are poured 102 L. of water and 18 kg of
unctuous clay &re added; and the stiz::z'-er iz immedintely put inte metion to
mix the unetious olgy with_t}w whter, In 2«5 minutes, without stopping the
work \?r the stirrer, 180 L. of oil, in which 6% of DIT were dissolved, are
added.,

The noszles are put within the vent of the tank for mixing and the
\3‘ mixturs is passed through the atomigere in the course of 20-30 igirmi:es » after

which the 1iguid is pumped through the nosgles into the barrels.

The properly prepared concentrates from uhctucus cley have a uniforn
eppserancé without a trace of separated ol) on the surface and nix wall
oither with soft or herd water.

In case of stratification of the ooncentrate, of separation of the
oil and an imposaibility of & reestablishment of uniformity in the emnlsion
by stirring, itd is restored by & repeated pumping over through the atomizers
of tho spraysr.

For the preparation of the warking (1%X) emuleion water ic added to the
concentrete in a proportion ofe 10g of the factory mide concentrate per 1 L.
of water, o 2 kg of concentrats, prepi:.f-od oh the farm accdrding to the lst

PN mothod, per 98 L. of water, or agg.in 1.7 kg_of consentrate, prepared acoords
¢ ing to the 2nd method, per 98.3 L. of wator,

Whon preparing the working solution, water is gradually added to the
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,,.x\ concentrate ic emall portions, whilo stirring constantly until the time
ad that the omulsion acquires a form of thin sour cream. After that the
emulsion is i:ourad into a barrel or directly into the sprayer {horeedrawn
or tractor) and the required amount of water is poured in, Then the 's'birrai:
is put to work for 1«2 minutes, end, efter mixing, it is ready for .p?nyiﬁg.'
For ench i‘i}ling of the epraysr, the emulsion in the barrel wmust be
capefully Etirred.
The working exulsion muet be utilized the .ﬁamiday of its preparation,
becsuse after long standing a separation might cocur.
ttilization of the eeparated emlsion 48 hot tolerated because it
produces burns on the planmts.

10ne per cent mineral oll emulsion with a toxic addition of DDT without

the preparation of concentrates. It is preparsd on femms which heve horse

motor epraysrs of OMP-A ("Pioner" type) or other sprayers whioh hate stirrera.

It 45 rocommsnded to ure oil with DDT in a form of the soscalied “tank
mixture®, which 1s & meéchanical mixture of oil and water in the presonce
of & spreader (protein of dlood).

The teci}nique for the preparation of & fl%__'bank mixturse of oil with
contents of 0.06% DDY consists of the following. The tank of the sprayer ie
£1118d4 with 360 L. of ‘n{-:ei':‘ 80g of blood protein ars discolved ia & ocmall
smount of water (up to 0.2+0.% L.) by slowly adding water to the protein end
sarofully rubbing it, After that tijw dissolved [Begin p.41) protein ia
poursd into the tank of the sprayer. To each g of the blood protein 3g of
uhotuous o%ay sre added; this improves the sprasding end the moistoz}iﬂg of
the 1iquid. After that into ths tank of the sprayer are poured 4 L. of oil,

_ where 6% of DDT were dissolved, and the motor of the sprayer is switohed on,
{: By rotat%ng the stirrers for one minute a uniform mixture of oil ond water ia
cbtained. After this, the tops ars opehad and the spraying begun.
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A combined 1iquid, consisting of oil with DDT and ofdthe Bordoaux
mixture oan also be prepared by the method of tenk mixture. In this case
the blood protéin can be exeluded, as the Bordsaux mixturé, which inecludes
1ime, a@sis‘ts in the uniform distribution of oil with DD? in the combined
mixture.

For the preparation of the combined Bordeaux mixture and of oil with

DDT the tenk of the OMP=A eprayer is filled with the Bordeaux mixture, theh

“the required amount of oil, with DDT dissolved in it, is added and aftor

142 minutes of stirring the epraying oan be started.

Solution of the tachnical DDT for aerosols. For the obtaining of eoro=
eole a 10% eolution of DDT in diesel fuel, solar oil, or kerosens is mbde.

It ia utilized for disinfection of grampries for the control of Pedie

Buioi@osﬁvantricasus, curculionidas, moths and other harmful insects ahd ros
dents.

It 45 highly effective for the control of tho ox’ternﬁ parasites of
domsstic enimals and birds (ticks, bird lice, and othera).

Automodbile gener‘-atora (tamé 207) are veed for diminfection of buildings
by the asrosol method.

Pfeparai_:ion and utilizetion of DNT molution is the semeé as the hexachlos

rane solution.

Suspension of___DDT__quat.' For the prepayation of & suspengion & DDT dust
mhde with keolin 4s used. A 2% suspension (20g of X dust of DDT por 1 L. of
wator) 13' utilized for apraying of fruit plantings, to oontrol apple snd
cherry snout boetles; cater;?illafs of apple noths, pierid butterfly, browns
tail mothe, and other pests.

Can be used in combination with Bordesux mixture. A dose for the rs‘_usa-‘

pensioh in the orchard, wheh working with land apparatus, ia 10001500 Lo/ha.
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When working ‘vfith e DDT suspension only those sprayers ctn be utiliced
which have stirrers.

When spraying from eirplanes suspensions of & somswhat greatér con=
contration srs used (100g of DOT dust per 1 L. of Bordeaux mixturs). Oute
put of the suspension consists then of 260 L./ha.

At the present time a 50K dust is put out for the preparation of suspens
sions; And suspensions are prepared of 0..-2-0:3?5 concentration.

Dishloroathene (ethylene chloride). Di?hioroatheno (!ﬂﬂ)f‘??iﬁtﬂd DRUE)

o e,
$¢ & colorless liquid with & chloroform smeli. Ite wpnﬁ are 3.6 times heavier

than eir: It boils et 74-79%, ite :ipséif‘ic gravity is 71:22:Ba1.‘260: It ignites
with aifficulty, burns with a green flame giving off smoke. At the bsgine
ning of turning it is easily -eﬂ:.ingvi@he& with sweater, es water produces
a £ilm on top of dichlorosthems. But during strong burning of dichloros
ethone extinguishing with wator can causé an explosion. It ignites et a
ooncentration of 200«600g ond more per 1 m8 of a.i'r:' Is not soluble in water;
dissolves in alaohol, carbon bieulfide, and others.
Dichloroethens is utiliced as & fumigent and 18 used for disinsection
of graparies in @ concentration of 260s500g of poison per 1 mS, ina
hermetically closed building with an exposurs of not lese tian 72 hours.
Pecking 6acks, railroad car shields, anaiso on are eleo disinfected
at & concertration of 400600g per 1 m® of air. _' )
Is also utilized for the control of soileinhnbiting pests. {Begin p.42]
For a disinfection of empty buildings and of places under the floor;
e combination of dfchloroethene end of chloroplorin is utiliized with -&6393;
of 74~83g of dichloreethens and 8-~8g of chloropierin per 1 1S of the area,
Por placag; under the floor 92=10lg of dichlorosthens and 8«9z of chiloropicrin

are taken.
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gaustic eodn, It i5 & hard white dubstancé. In the open aip &t &obwe

binss with carbon dioxide and water vapors, changing inte -e@im'biéﬁﬁ
bonite, and after that into wakhips eoda -_(aodi.’um carbomats), The mrd
caustic sods is easily dismolved in water,

Caustic soda con of toh be dblought in ths form of 40s60% eolutions; which
are industrial waates, .

It corrods aloth, 1@%‘11?15; and so on, It is dangorous to men elsog
it produces burns on the body. _

It is storsd in tight, clased iron packings.

It 46 utilized for » moist diminfection of grapsriss, of otorohousss,
railrond care in the form of o 108 solutioh, and for the disinfection of the
floors &8 & 12-167 éoluticn.

It produces & watk effact on bestion, ms the hard al}i.tiﬂeus'-ea‘ra‘?iﬁg
of theze irnmects protects them well fpam thie pro'pi?ig__:ioa: 1t 18 highlys

effective for the control of Pediculoddes ventricosus.

Output of caustic eoda far 1 w¥ of walls snd cedling 42 60=60g,
and of the floor 60-76g. Output of 1fquid is about 0.6 L. per 1 %2 of the
iufﬁéé:

Green vitriol. Crystals of & green color, in the adr they oxtdise and

beoomd coverad with a ysllowish brown £ilm, They dissolve well in water.
It 4s utilized to oontrol diseases end peats of agricultural plants mainly
by epraying troes epd dushes when they ars Jenfless (lste in the fall or
early Ln epring before the cpening of buds).
Trees and bushes which ere treatesd trith gresn vitriol start blocming
10=16 days later, than the untrested ohes
8 or 47 solution of the green vitriocl is utiliced for the elimimtton

of mosses And lichens oh o0ld fruit tress and berry bushes, as woll as to
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sontrol pesr and apple soab, fruit rot, Exoascus pruni.

Solutions of green vitrioi (40-B0g of greon vitriol per 1 L. of water)
ara offeoctive against Limncidae when spraying the aprouts of winter crops in
the fall; the spraying must be dore at night when the alugs come out to fc'fed,-
as the solutioh of the gresn vitriol has the proporty of & contact aetion,

1t should ‘bo used without any lime edmixture, )

Groen oil, This is & product of pyrogenous decompositon of petroleum.

It it cbtained efter distillation of nephthelene 0il. It does not dizeolved

ih water. It is utilized only in the form of emulsicn for a moiet disin-
festation of empty gransries and other storsgs buildings for the comtrol of
mites apd other peats of food etuffe.

The preparation can also ba used for disinfestation of hotbeds and

hothouses for the control of Totranychidae,

In order to prepare the condentrate of the emulaion one takes 70 parts
of the green oil, 5«6 parts of vnctucus olay end 26 parts of water and all
this is carefully churned,

For the disinfection of i:ui)_.dings the i‘soluticn is preépared by taking
B50=60g of the concemtrate per 1 L. of whter.

Emuledone which are preparsd with unctuoud clay at the farm aro leass
gtable than those mede from the factory conoentraté; they soon ssparats and
give o weaker effet in the control of peats of food atores, in hotbods and .

hothouses. It i& also utilized for aeréscls.

Lims=sulfur descotion (I50)., It ie & 1iquid of cherry-red ocolor: it
is prepared from ground lump evlfurs, from sublimed sulfur end quick lims,
For the prips_fﬁtmﬁ of the conosntrated (mother) solution of 150 (Begin p.43]
for each 1 L. of water 820g of sulfur ami 1605‘ of quiok lims mye talkon, At

first lime is slaked with & amall quantityh of water, and into ths hot sour
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cream=1ike maes sulfur 4o added, after this the rest of the water is poured in.
Tho mixture of sulfur with lime is boiled on o slow fire about 60 minmutes.
As the 1liquid boils out vmter is added to the kettls so as to resstablich

the orlginal volume. The additions of water are stopped 16 minutes before the

_end of the liquidte cooking., One should not overcook the liquld bessuse then

it beoomos green and burns the plants.
For spraying lenflese treses onm part of the concontrate is dissolvsd
with 10 parts of water. For spraying trees which have leaves, 1 part of the

concentrete is dissolved by 60 (Quring sunny westher) or by 26 perts of

- water (during cloudy weather). For the disinfeotion of hotbeds, hothouses,

and granfiries 1 part of the mother solution is diesolved in 10 parts of water;
for
and for spraying of cucumbers of tho control of Tetranychidas one part of

concentrate is dissolved in 260«300 parts of water. .

IS0 s insesticidal and fungicidal properties. It iz used for the
control of aphids, scale insecta, bud mothe, psylle, mensuring worm moths.
It §8 Also offective ageinst uc%bi fruit rot, gooseherry and currant rusts,
caused by some form of Pucoinie.

130 cAn be gtilizea in combination with copper sulfate, ensbaaine am
niootineasulfayae{,bﬁut it cannot be mized with mineral oil emudsions, soep
or PB?%E groon. In such coxdinations the solution produces heavy burns on

plants.,

- -

Lims, Quich lime i& ine form of white lumps, It 48 cbtained by
meens of caloimtion of limestone ot & temperature around 12000+ Under the
sction of molature it is elaked ard it becomes sleked 1ime,

In the e2lcined lime diffefen? admixtures are usually found (pévbles,
non=ctleined limeatone, and others)., When utilizing &t in tho work for the
protection of planmts thie cirocumstance must be teken into considerations

large particles atop up the nozzlos of eprayers.
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,.?\ Afpesloked lime is obtained when a small amount of water is added
to tha‘quiok lime; when more water is added & sour cream=like mmes ia obe
tained, A suspension (1imé milk) is obtained with e further additton of
water into this sour cresmwlike maes. lf‘or the proteotion of plants one
should use only the fréshly slaked lime. )

The lime suspencion is prepared by adding 1 L. of water to 2200+260g
of 1ime. It is utilized for whitewashing (spraying or coating) of trunks and
of branches of fruit trees, for the disinfection of storshouses for fruits,
vogef.:ablga'. ;zotntoea, grains ag well as or-hbtbaﬁa and hothouses at & dose
of 0.6¢1.0 L. per 1 m2 of the treated area.

Afrsslaked lime is utilized as filler for the greparation of verious
dusts, and in {ts pure form for the control of sluge. Lime is utilirzed for h
the preparation of the Bordeaux mixture andpf solutions of Paris green for

. the heutralization of the acid reaction of these solutions,

Calc%um hypochlorite mizture. It is a dry white powder with a chlés
ride smell. 'Caicitgn hypoohlorite mixture 36 also cnlled & bleaching lime or
& blesching powder. The standard bleaching powder contains 82-38% of
active ohloeride,

When stored in the open eir it strongly aba?r'bs moisture and oarbon
dioxide and becomee & moist or even a mtar;_f mass. It decomposes quickly
with a separation of chloride end of oxygen:' That ia why it is stored in
tightly closed wooden barrele or iron drums,

It corrods the metals, cspecially oéﬁper. That ie why in the building
which ie treated with the bleaching lime all the metallio articles must
be painted with an o1l peint or a solution of ehalk, and after tlm treatmont
. must be carefully®®fhed, dried end coated with oil. [Begin p.44].

k.;. The bleaching lim!_s destroys leather footwear, cloth and other apticles
and changes their color.
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It 4is utilized for disinfecting storage places for vegetables and
potatoes (1-3 kg of lims per 100 L. of water), of fruit storage places
(4% solution) hotbeds and hothouses {6~10% solution) ax well as for dise
infection of the soil in fruit tres nurseries for the control of bacterial
oanser of the roots 4na dose of 60-160g per 1 m? by means of introduction
into the aoil ii.n & dry state, ) ]

Soda ash, Cryatalline powder of white color. Digsolves well in watep.

It is utilieed {n the form of solutions, which &lmost do not burn the
plants; it oan be sprayed on fully ripe fruite and vegetables and even on
plants during blooming.

It is widely used for tho sontrol of Americar parasitio fungl on

gooseberries and of Erisyphe oidium on grapes at a ¢ oncentration of Bg per

1 L. of water with an eddition for esch 10 L. of liquid (for better adherencs)
of 1«2 spoons of sugar syrup or 12-18g of soap.
In & higher ooncoutratio? it is quito effective against the cpores of
parasitic fungt (Erysiphacese).
Carbolineum or comlatar oil. Derk brown, oily, viscous liquid, with
- = .

& etron‘taf odor. It is obtalned during distillation of coal. It haa

fungicidel, inseotizfidal and bactericidal properties.

-

It is used ohiefly for spraying fruit trees in the fall or in early
spring in & form of a 6«10f emulaion for the control of senle inseots, and
pPhids which overwinter on trees in the phase of egge. Can be used against
éabbagg meggot, carrot ruet fly and other flies as & frightoning emay
medium,

Plants, which are used for food, should pet be sprayed with carbos
1ineum, because itqﬁtrang smell can influence the taste quaiities of the
products. )

In spring carbolineum is used for greasing tree woundsy and alse for
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. C . the protection of wood from fungi demage. '
Carbolineuns with & greater specific gravi?y and with the most
high botling temporature ere held to be the best. Thme carbolineums are
ui;ili'aed for spraying, which emuleify well in water; as for coating the trees
and for aai_:uration of wood thoze are used which are heavier apd cannot be
emilsified, ) | | |
Rer osens « The use of kerosene in its pure form, & an insestiocide,
is limited. It possesses high toxioity to animels, mites and molluaks; it
-aiso_aff‘ects the plants destructively, burns the leaves, youhg ghoote and
buds.
It is useful for the extermix_zation of eggs of tho gypsy moth by
emearing their stacks on the tress. Ksrosene 4s also utili_;sed in exge of
~ necessity to exterminate conglomerations of pests on weeds.
hnd on S:he whole {rom kerosene are prepared kerosong-sosg and kerosene«lims
enulsionsa, Rorosene=soap emuleion is prepared from 0.16«0.76% of soap and
1+4X of korosems, For late fall or early spring sprayings of trees more
concentrated emulsions (8=10% of kerosene with & corresponding incrense of
soap) are uted, They are used for spraying to control peylla ard aphids. On
hot days it burns the plants,

Kerosené=iime emulsion g.s used for molat disinfection of grain apd
fruit storage places (per 1 L. of water 100g of kerosens, 200g of lime are
uséed foragpra;vingi for ooating = 100g of korosene, 400g of lime per 1 L.
of water).

For grefsing ths oracks & atill thicker emulsion is used (100g of
kerosens, €00z of 1ime per 1 L. of water), [Begin p.46].

o~ It Zs highly offective for the extermimation of Pediculéides ventri

COBUE .
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Output of the emulsion ia 1 L. for 1 m? of the treated arca,

Fluocsilioate of sodium. A thinly ground powder of white color withe

" ereamy hue, or of & grayish color. It ¢akes in storage. It contains 95

06% of fluosilicate of sodium, It dissolves in water to sbout 1%. Almost

does not burn the leaves and other psarte of the planta. Neither sedium

potesh, chalk nor lime oan be added to fluosilicate of sodlum because with

these the toxicitg‘r of the preparation ia daor‘ease& and its burning proe
perties increéased.

Pluosilicate of s’oaium'is a poison of intestinal action and is utis
1izod only 4n its pure state. It is used for dusting, sl'ar'aying and prés
paration of ppisoned daits against harmful insects and tmouse=like rodents.

Gives a high death rate whon used for the comtrol of caterpillars of

cabbage butterfly, Phyllotreta oruciferae Goeze, diamond back moths,

Agrotis eegetum, ofbbage cutworm moths, Phytometra gamm L., Meligethes aeoncus

F., and others.

The stirrers in the sprayer must operate during ths work with the
suspensions of the flucsilionte of sodium, else the poison ae'ttiesi to the
bottom. The presence of molasses in the solution of the fluosilicate of co=
dsum decresses the toxicity of the preparation,

1f fluosilicate of sodium gets on the skin it can produce irritation,

burns or even sores, especially on wounds. The molst parts of skin are

affected the more often.

?EGOiim It is & darksbrown or brown oily liquid with a 'shar? 8mdll
of tap, It is dotained during the dr’;_r diﬁtilhtion of ¢oal or peat,

It 42 utilseed in the form of 0.5+0.756% emulsion, or as e dust, which
consists of 96 parts of ashss and of 6 psrts of crgolin.‘ Dust (mixturs) is
prepared in seed treating maohines of a type PSP=0.56 (formerly "1 denl") or

in barrels.
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o~ Emuleions are used for watering the plants for the oont?oi of cebbage
mggot, to protects cabbage sprouts from rodénts (50g per 1 L; of water),
and for the control of onion maggots le2% of the water solution of ersolin
with a dose of 6«7 L. for 190 m of onion rows. Dusti:can be used instead of
emulaion for the same pests.
It 48 also utiliced for disinfection of hetbeda,‘hothouaeg and other
buildings in 4 2% concentration by menns of s praying or coating,
Whon préparing a working emilsion; water is gradually edded to creolin
in small ddgés and the mixture 1? carefully stirred until & uniform 1iquid
e ﬁbtaghéd{ A woll prepared emulsion shoudd not have any oily spote on the
surfass. ) )
2grysid” {a rat pojeon]. Anvorganic eynthetic substance. It isa
brownish or gray fine orystalline powler, without angy odor.
Cﬁ It 48 usad for tho extermination of mouselike rodents in the fornm
of poisoned baits. Before the .preparation of the bait krysid is groundaand
mixsd with.the bait in a proportion of $s10g of polson per 1 kg of 'bag.t.' )
A lethal dose for the gray rat io 3«5 mg, for & house mouse « 0.5«1.0
ng pef 1 kg of living weight., For small domestio animnle it 1s loss dengerous;
for a rabbit ?he lethal dose 46 400 mg, for chiskens 460=500 mg per 1 kg of
living weight. )
Alknlies decompose krysid.
Whgn working with it, it is necessary to obseorve satablichsd protective
mMeasuUres . )

Potoesium pérmanganate, Derk violet ecrystals with a weak metallie

luatre, dissolves well in water, coloring it into dark violet or bright crime
son coler, depending on the concontration of the preparation diesolved in
{:: water, It 48 ucod for treatment of s6eds of vegetable orops in @he form
of solutions of different concermtration (from 0.1 to 10g for 1 L, of water).
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{Begin p.46l.

The Institute of Vegetable Economy recommends a 1% eclution of potass
gium permangéhate for an a@ditioml treatment of tomto feeds to sontrol
streak disemses end mosajs. VIZR [A11-Ynion Institute for the Protection of
Piants] reconmends this preparation for an additionnl disinfection of bset
seedd,

During storage and hendling of stocks of potassium permmngenate it is
néceskery to obdérve précautions becauss ite oonming in cohtaot with ?asﬂy'

oxidizing substances, for imstance glycerine, can cause an oxplosion.

_Copper sulfate . The pure preparation has a form of ¢rystals of blue
adlor. Sometimes it has edmixtures of sino sulfate, mgnesium o greon
vitriol. It dissolves well in water, especially in hot water. )

It i utilited for the extermimation of pathogens of plant disseses.
The preparation AP is nade from copper sulfate.

It 48 uged in the form of solutiond only in ocombination with lime
(Bordeaux mixturé), for epraying the tops of potatses for the control of

Phytophtora infestans and early blight of potatoes, fruit trees and berry

patohes to control different diseases,

Of late, the 3«5% solutions of the Bordeaux mixtire begah to bs

utiliced for cpraying fruit trees in the fall or in dprihg before the opeoning

of the buds, The 5X solution is also used to disinfect the »oots of the

planting meterisl of fruit trees egainst Bacterium tumefaciens.

Hinerel oilsa., A product of fractional distillation of petroléum.

They are divided into § groups according to their physfoal properties., Light
oils « golar, vaseline, transformer, pyromephts (spscific gravity 0.84<0.86);
mediun 0ii « spindie oil, and the heavy oils < mmchine and heavy oylinder

oils. The last two kinds of oil have e specific gravity of 0.0 and higher.
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— The oils ve & contact insecticidal action and are used with great success
for the control of mites, flea beetles, leafsroller moths, scale insects _and
other pests, as well a&s for the eggs of pests, which overwinter on trees.

0ils with a lower viccosity aro lese dangercus for the plantﬁ.. 0ils
with a high viscosity do not easily enter ifn‘i:o the respiratory organs of tho
insects, and they oah also burh the leaves.

According to the time of use the mineral oils are divided into "summer”
and "winter",. The sumer oils, more refined and less visoous, are suitable
for spraying the plants from spring to fall (transformer and solar oils).
The winter oils have & greater viéeosity/ oontain 6 high percentage of uhs
saturated hydrocarbons (sulfenating substances), and are utiliced in autumn,

_ after the fali of leaves and early in the spring, before the opening of buds

(mchins end the heavy cylinder oils).

(>

Improper utilitation of oils for spraying in summer causes the fall
of leaves ami fruits, end in winter lowers the flowering of plants.

Oile are used in the form of oily emulsions, into the composition of
which enter the 0il, the emulsifier (soap, or more often unctuous olay),
and water. Mineral 65} emulsions are used in various concentrationst 1+27%
for the sumser trestment oile, 4<8% for winter treatments. DDT, caloium
arsemte and Paris preen can be added to them. Such a combined emulsion 6
effective for the oontrol 6f scalo insécts, cureulionidas; leaf-roller moths,
and other pests of fruit orcherds, inoluding San Jose soale. Spraying must
be done early in the morning_or after the 16<16th hour, othorwise thors
;night be burns on the leaves.

Soaps ere insecticides of contdet action, but in effeotiveness they are

N inferior to mineral oil emulsions, to anabasine~sulfatsé, and others. {Begin p.47
Both hard and soft eomps are used for the control of pedts of a.gt;i-‘-

oultural pdants; they are obtained by cooking fats with soda; sodium hydroxide,
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potash or potassium hydpoxide. In the first case hard laundry eoda asceps
are cbtainsd and in the second case potassium liquid, or green ones. The
green soaps ere more toxic to the insects.

The solution of soap apreads very well over the leaves, it moistens the
body of the insect and, covering them with & f£ilm imlgermaable to gases, it
hinders thoir respiration ahd exterminates the pests.

It is utilized for the control of lnsécts with_elightly sclerous coverings
of the body or with mouth organs of the sucking type.

Sorps are used as omulsifiers in emlsions of kerosens; carbolic soid
and mineral oils, as well es an addition to various solutions for thaif_
bettor adherence to the treated cbjects ina proportion of 3e4g per 1 L. of
the basic solution.

A pure docap solution, which i# utilized for the oontrol of mites and
psylia on fruit=berry plaz_ttinga, on.vegetable and other orops, must oohm
tain 3edg of Foap per 1 L. of water.

Fephthaiéne., It kes & form of minute shiny, eoaly crystals of white,
pi.nkis‘ h or brown color with a pungent ordor. It does not dissolve in
wnté::.' In & warm building, in a hotbe-'d or hothoude it evaporatos sorpiratively
fast, Tt molte at 80°%, boils at 218°. |

It 46 utilired for thefcontrol of mites and other gramary pests _by me& ng
of &isting the aeeds; of rye, barley, osts, clover and vegetable crops. Doses
depend on the crop. It can be utilized to repsl cabbage maggots and carrot
rust f1iés; for this prupose naphthaleéns ie &prinkled over the soil near the
plants.

It is also ubed, with sufficient affectiveness, for the control of

Tetranychides end of thrips in hothouses and hotbeds. For this purposé
maphthalens is heated up to evaporation on lamps in a proportion of 10g per

‘1 1% of the area. At high temperatures it oan burn the plents (especially
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- ouounbers )3 at low temperatures it has little effootivensss.
tn general it is widely used for the protestion of fur and woolen
articles from noths, as also for the proteotion of collections of insects,
birds and animale . ]

iieotihé suifate. A liquid of derk<brown color, dissodves well in

water, coxftaina; 40% of the nicotins<bass. It ja vefy_poisomua to men end
animale (0.05=0.16g of pure nicotine &s 4 lethal c}ose). it can enter the
blood through tho skin. )

It 1e & poison of cohtact aoti:on.' §t 15 utilised in ths form of
solutions (1.6e2g of poison per 1 L. of water with an addition of 4ebg of
soap), or in the form of 6a,7+,8«, or 10% nicodust, which is prepared from
road dirt or lime. The lest one is prepared in the sesd treating machine

PEN PSPa0.6 (former "Ideal") where emkll portions of meteriml can be mixed, and
muet hé_uséd tho same day of preparation se it loses its taxicity very
rapidly.

It gives good results in the control of Hypotomeutn melineila Zell., of

psylla, of Calirea limpoina Rets., of Tetranychidaes (on oucumbers), of

Phyllotreéta vittuls, Aphthons euphorbiae and Chaetochemd brevinscula Fald.,

diamond back moth, cabbapge, &pple and other aphide.

Spraying with nicotine sulfate solution or dusting with & nfocodust the
plets of Oruoiferae, where the plants are loft to run to Aead, protocts them
from damage by the oabbage ancut beotle.

HIUIF‘TI.' It 86 @ oryetalline substance {ethylmercurophosphate) of
white oolor. It-dist‘!olves woll 11? wate;and aloohol, end poorly in hydro-
carbons and oildé. Veory polscnous. The chemioal industry puts out H]’:U:-ﬁ‘ii

~—~ for the use : in farming as & concentrated solution of earmine colory 1.5%
e in strengthy it s utilired for (Begin p.48] moist treatment of seeds of

vapious agriocultural oropa.
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@' The working eolution is cbtained by mixing 1 part of the 1.3% solution
with 400 or'BOO parts of water, depending on the crop or disesses of the
'phnhs.‘ For treatments of-cuoumber seeds & much stronger working SBlutior_l
{6 usod (one prt of the 1.5% solution of KIUIF«1 for 300 parts of wator).
The working solution is pra;_:aréd during the day of its utilization ahd only
in & wooden or glass voesol. This preparation mist be stored in a dark place
in e dark glass utonsil,

HYUIP=1 48 highly effective for tho extez'-mimt'?on of patiiogehn of

Fusarium and of Belminthosporium on wheat and barley. The autumn treatnent

of cabbage seede, "v.r'"hioh is highly infeoted by leaf spot (Altermaria), also
given good yesulte. The geods, whioch were moistened with_the solution are
"steamed” for 1630 minutes, after which they are planted. The sesds oan
bo treated 3=t wooks before plantftngé The output of the working selution

per 1 ¢ of graih gseds is 10-16 L.

3

-

2 o¢ § batehes of eecds osn be treated in the eame solution,
For & protractdd stormge, the seed treated with this preparation must

be dried to 14«16£ of moisture content.

RIUIF=2 (prancsan). néreufidh?fga'ni_.c preparationy it ccnsists of
Re2.5% of ethylsmsrouryschleride, 97.4-86.3% of talcum and 0.6«1.2% of
mineral oil,

Thie 48 & powdery pro'par:ation of a light gray color, it does not burng
it doss not dissolve in 6o0ids. It is utilizéd for a dfy treatmont of sdeds
of various Agricultural crops, both of the naked grains (rye, wheat, clover,
and others), and of the scaly (ocats, barley, timothy), which permits the
replacemsnt of the laborious end inconvenient treatment with formalin.

. It is e gonsralepurposs treating substance for & compléx of pathos
:, gons of diseases of flaxy grains, vegetables, fodder root cropa and of olovéy

stioh ag: smut, Fuearium, Helminthosporium, Altermria, and othors.
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PRIN The seede can be treated with the preparaticn NIUIP2 imsdiately
befcre plenting or beforshand at anytime, but -t_:ot rore than 2«3 months before
planting (with the exception of cabbmge sesds), Ths cabbage seeds which are
strongly infected by Altermaria oan de treated right after haﬁeating, threshe
tng and drying.
_ . Tme preparation stimilates the ggmimting energy, the sprouting of ceeds
end th? growth of plants; this incroases the yield of the crop to a oonsiderublé'
degres. |
Dosés of the greparatian for treating the seeds are determined de=
pen&hg on the crop. For 1 ¢ of wheat and rye seeds - 100g of the prepsras=
tion, for ceeds of barley amd clover « 160g, for oat® = 200g; for vegew
table ¢rops & to Sg of the preparation for ) kg of seeds.,
Treatment (mixing of soeds with the poison) is conducted in treating
¢ rachines PU«1l or PSP=0,6.
— .

-

The eeeds, treated by this preparation, &re poisonous,

HIUIPe100 (thi?phos). It is a dark brown; heavy, oily liquid with a
ehnracté::ie*hio smell, The preparation dissolves in water only insighie
fieantiy;’. The full name of the prapa:fation is diethylperanitrophenylthios=
phosphate.

The chomical industry puts out the preparation RIUIF=100 in the form of
& 40507 1iquid concentrats ami of & 1-2% dust. ] )

The working solution is prepared from these concentrates. Usually 0.6g
of the oconcentrate are taken to 1 L. of water. It has also beeh tested for h

the control of Tetranychidae in a form of suspension (16g of 1% peeparation

emd 4g of unctucus clay per 1 L. of water).
It is poisonous to men and animele, It is utilized for epraying teohnie
~— cal crops, which are not used as food for men and fodder for cattle; it is
utilized for spraying fruit, berry and melon patoh crops only before the
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fruits set; on other crops spraying is discontinued 30 days befo:"-a_har-vasting
the yleld, Soailions and lettuce should never be treated [Begin p.49]

with thiophos: It oan be utilized for disinfection of hotbeds and hothouees
by spraying.

Parsadichlorobenzene. It is & product of the coaletar chemicsl ine

dustfy.—. The orystals are of white or brownish color. It does not {iiaselve
in water, but dissolves well in kerosene, bensene, carbon bisul{‘idoJ It
evaporates elowly, gensrating noninflammable vepors which are 6.1 times heavier
than air. With an-incréued moisture conteﬁt.and A lower temperature ovas
poration decreases.

It is utilized as a fumigant for the control of meny pests whichaina

habit the soil: larvae of the My beetle, of Amphimallon solstitiale L., and

othéra by moans of introducing it into the holes 5510 om deep at & distancé
~ of 60 cm onre from the other with a dose of 7-10g into each hole.

Can be utilized in & mixture with carbon bisulfide (1:1), at « rate of
16g of the mixture per 1 m? of the area. In fruit tree nurseries paradie
chlerobentens is introduced into shallow furrows near the plante at e; rate
of 26«30g of polson for 1 m of the row,

The preéparation can produce & harmful action on the roots of plants,
thus it shou_lld not be introduced nearer than 8«10 cm from the bush or the trunk
of the -tfeai It is especinlly dangerous to introduce large doses under
young trees.

It is 8ls0 utilized for the control of the catserpillars of leopard
moths by means of packing into the bores mede dy the ceterpillers pisces of

cotton eaturated with a solution of paradichlorsbenzane.

PR Paris grésn. Thin powder of a bright green csolor. It does not disaolve

in water, hut forme & suspension which settles to the bottom very guickly; ons
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(; - should keep in mind this oirocumstance when utilizing this poison; when

- spraying, it iz necesssry to shake the knmapsack epparatus Oor use sprayers
with stirrers, ?l: dissolves in a water solution of ammonia. It contains
not less tho.n-ﬁi.'SaES%' of araenic trioxide, up to 3% -?f which is dissioivabie-,
from 28 to 80.5% of cupric oxide, and not more than 1.2% of moisture.

It has an -1rrteetin!‘gl action, &nd thus 48 utilizéd for the extermination

of Shsects with sucking mouth organe (caterpillars of cabbage apd turnip
butterflies, dlamond beok r’:_w’l*ha', cabbapge outworm moths, of caterpillers of

Hyponoments mAlinella 2ell,, and of the leaf roller moths, of browh=tail

moths, Malacosoma noustria L., and many others,

I";.l utilited for the spraying of fruitsberry plantings, of vegstable;
grain, legume, fodder root oropt snd other orops, of cruciferae plants which
are left to run to sceds, of decorative buches end trees; of field shelterbelts.

i It 45 elso used forjthe preparation of poisoned bait mwade of cut graes for the

control of Agrotis segetum.

Can be also utllized for dusting ih e mixture with lime, ash, or
other diluent, but this method of use is unscgonmni.cal, because thus more
poison is expanded, than it is with spraying.

When preéparing the solution the preparation is mixed witha double
amount of quick or freshly slaked lime, in order to noutralire in the solution
the acid 'saits_which develop and the free areenical acid, which are the cause
of plant burns. _

The solution is prepared in & clay or wooden vessel. At_first the Papis
groen i8 &lightly molstensd and oarefully rubbed with & paddie. In anscther
vessel a limo solution is prepared = the lime milk. Then the solutions ere
pouréd through & strainer into one utensil and are shaken well,

t: Besides the Parie green, the industry puts out "Shohelkovsknia® g‘r:%ﬁ;
it s o form of bright green powder, it contains not less than 32% of araenic
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trioxide and 17.6% of oupric oxide. It 4is utiliced for the -con‘t_:r"ai of the
same pests as the Paris green, but in incroased doses of 152078, .

Pyrethrum. Finely ground powdor, having the coler of tobacoo. It de
propared by maans f:if grinding _the‘mimtian and Caucasian camémile, and of the
pollitory of 8pain. (Begin p.60].

The poisonocus bage of pyrethrun is pyrothfin I and pyrethrin II, of
which an amount of up to 1.64% is contained in the flowers and stallm of the
plents, The flowere contain 5=10 times more pyrethrin than the stalks.

The preparation is beat stored in the form of extracts, because in
powder fom it lomes up to 45% of its active ingredient during the course
of a year,

It affects the inseots maknly es e contact poison which produces
paralysic, It 4o tutilised for fumigating hothouses (in a proportion &f
2adg por 1 m%), for dusting the plants with dust, which is preparsd with a
behténs extrset of pyrethrum. It extermimates well the Phyllotreta srucis

forae Goore, the catorpiliars of cabbage butterfliss, and other harmful

inseots. It does not produce any burns on plenta.

It is utilized in the orehmrd, in granaries and on Yogetabie orope , whose
loaves &ré used in fooa! such as gorrel, lettuce, cabbagé. It hae but littie
toxfoity againat aphida, '

P;?r’é“bhhim should not be mixed with sulfur of lime, a8 it loses its
toxicity then. _

It is harmless to mon and to warm blooded animals,

Preparation of Profl B. 1. Zvergkii, A merourio-orgenic preparation,

which is & powder of white oolaz_*.' It is utilized for treating the sesds of
cabbage; tomatoes and oucumbers.

A so‘lution_is prépared for treating the seeds, 1.2g of powdes ere
dissolved in 1 L. of hot water; into this liquid are added 2g of purified
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soﬁium and it 1s boiled until the full dissolving' of fhe pfm‘d«?f end sode
(about 15 minutes), after whioh the eolution sheuld be cooled. From the
thus cbtained solution (1.2:11000) & working solution is prepared for the
dleinfection of cecds by means of mixing 1 part of the solution with 4 parts
of whter. "n“he:a obtained liquid (1.2 :5000)- is then utilized for the treate
mant of sesds. ‘ )

The seeds are kept in this solution up to 30 minutes. Twowthree
batohes of seseds can be disinfected in the same soluts.on.__

The preparation is not poisonous to men and aniwals.

I'?reparatic_m, no. 47, Tt is & 1iquid of & brown or black color, with an
unple{aahr\xjs? odor, It dlssolves very little in water; ii:, dissolves well in
aieoho'?l, dichloroethane; and in other organic aolvents. It is poisonoun ‘{a-,a
meh and animnle; 4t is very irritating to the mucous membrane of ¢ he skin,
Tihen it ggte on the skin it produces & sensation ?f‘ burning, which passes
very fast. It burns the plants in its pure stats.

Far the extermimtion of pests it is utildzed in the form of claysy
emulsions, of salt-zticns in speciel eolvents, as 610% dusts made with
taloum and kaolin.

It is effoctive for the control of aphids at e doncentration of 0.3% in

the form of tank mixture with water.

A soncentrated emulsion is also praparéd for spraying, which loois
1iks & thiok Hqui@ of @ gray color and oontains 6GL of the active ingredlent
of the preparation,

Protraa. Thie a preparation of e gray or yellowish color, which eone
‘sists of calcium arsenite and of taloum. The standard proparation oonsiete
of 8«11% of arsenic trioxide and not more than 1% of molsture, It is very
polaonous to man and animala.

It iz atilized for tho disinfection of 8oeds of wheat, rye, flax,
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—— clover and of neked seeded varietiss of ‘b%'rlé'y' end oats by & method o dry
treatment in the machines FUlal or PSP«0.6. The horms for the expernditures
of the preperation depend on the crops for 1 ¢ of geeds of the grain orops
100g of protras are used, for clover =~ 200g, for flax - 150g. One should
not use protras for tre.at'ment of wheat séeds’. whioh were a.irsady treated

with nephtalene againat Tetranyshidee, nor for the seeds which aré verrslized.

'seedsi' which wera treated‘with azoﬁo‘gaoterih are treatod with protras ime
mediately bat"'ore‘ls planting. {Begin p.51) )
Protrag 48 not belng used for disinfecting vegetable seeds.
Treatment of flax séada i8 oconducted Anytims befors planting, but )
not more than 3 days, of clover 45 days ahd of grains 30 days before planting.
The disinfected eeeds are polaoncus, and should not be fed 1;0 cattle or
P poultry. __ |
Sulfur. Sulfur is used in the form of lumps, &s & poﬁﬂer (Lumps c6f
sulfur which were ground in ball mills), of flowers of sulfur (which ars
cbteined during aublirmtion of sulfuf), and of sulfaric concentrate (finely
ground pative sulfur.together with the ordinmary rock with a content of 20=80%
of sulfur).
Sulfur powders are utilired for dusting the grape vines for the control

of oidium, for melon patch crops for the control of Erysiphe graminis apnd of

anthrachose, for alfalfa, roses, hops apnd other orops for the sontrol of

Erysiphe gramindes (16«20 kg/ta). For the seke of economy 85 well as for
better adherence it is recommended to mix sulfur with 1ime, road dust, and
the 1ike (1 part of sulfuric powder to 1 part of the filler).

f The ground sulfur is also used for the control of Tetranychidme in

£ hotbede and hothouses by mesns) of &usting or eveporation.
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' Fumigation of hermetioally olosed buildings is done by burning dry
sulfur at a rate of 50+150gz per 1 mS. |
The lump and the grﬁgnﬂ sulfur 18 utilized for the}prpparaticn of the
limessulfur decoction, IS0, .
Sulfur burns some plants, and during dburning it damages métallic artislea.
Of late into the prectice for the protection of plante a new effeotive
preparation of "colloidel sulfur“"(of paste of gasooué aulfur) wag introduced;
it is & waste of the gas industry. The preperation i@ & highly dispersed
sulfurswhich conteins a sulfide lye as the stabiliser. It fg utiliced in
the form of colloida% solutions a6 & gubatitute for sulfur preparations with
& concentration of 1.542% for ground spraying (output up to 800 1/ha, and
for the airplane method of spreyihg & conventration of 10-12% &t & nornm of
PR output of 50 1/ma. ) - )
- Sulfur dioxide. A ooiorleaa.gag with a strong smell., Ite specifie

gravity in respect to the air ds 2.26.

Sglfur dioxide is easily condensed into & liguid and gtoréd in stell cy~
linders. 1In practice the ghs is obtained by burning sulfurs

Sulfur dsoxide 42 mainly utilized for gassing empty premises, hota
houses, hotbeds, and the like in order to extermi?até dangerous inseots,
mites, mouselike rodents and pathogens of diseéase.

In vegetable storage houses the deoss of sulfur dicxide in liquefied
form is 24g per 1 mS., 1 gassing £s done bg burning sulfur then its dose is
from 60 to 1502 per 1 m8 of the compartment. Expssure is for 24-36 hours,
tho airing after the gassing should be for 24«48 hours, and of hotbeds
and hothousées up to 10 days.

N ) One should oornduct the gassing of the premises at & terperature of 10s

\" 16°. Gassing at low temperatures or in humid premises is little effective
or not effective at all.
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the aulfurous aoctd which develops in water during the dissolving of
gas damages the plants, decrssces the germination ability of seeds, dise

colers the dyes amd can influense the durability of fabriss.

Garbon bisulfide, It is e 1iquid of & yellowish tint with & pungent
disagresstle odor, reminiscent of ths emell af_rctten ogeds The -tichﬁical
product oontains about 98% of carbon bisuifide. ]

Carbon ‘biwifi@e vepors are 2.68 times heavier than air. It dissolves
{n water very 1ittle. It mixes well with @rasmo, shloropiorin, -&ighiorba
ehh:m , Bloohol end other orgenis solvents. It yellews in the 1ight. (Begin
pe52]

It inflames from any spark, blow, and even fron & strong fristion of
two articles against ench othar. It is spontsnscualy inflammable,at & teme
perature of 160=500°. It forms inf‘hmtblo‘am aexplosive nixtures with the
air (in e concemtration of $2g/s5 and over). For the prevention of explosiohs
4t is mixed with oarben tetrachloride in o proportion of 1id4 (ohloride mixture).

Tt is utilized as a fumigant for the disinseation of Aoil, of seeds;
paoking sacks; as woll as of olosed premices for the control of ultes, their
oggs, and of other storage pém‘at & rate of 220576g per 1 nb o{‘ the premises;
depending on the kind of produst, Exposure is for 36 to 72 hours.

The B.Gi&i of olover and pead, the flowsy bulbs, the Siberian marmot holee
ars ghsgod. 'f’hﬁ germination of seeds iw not deoremsed by the vapors of cage

bon blsulfide. At the present time it is used mainly as e chloride mixtures

_'Ilsr_c_uif_{.e chloride., A whita, or grayish heavy oryetalline powder ﬂti}
s pink tings. An inseétofungleide, It belongs to strongly Sotive poisons.

It 1s utilized for disinfecting the scade againct fungi and dbacterial
disenses. It 48 utilired in m form of aguecus solutions of different “oons
centrations; depending on the pul‘poseréE‘E or the pathogen of disesee.

For toxnto sesds a ooncentration of the solution 155000 is uesd (Sotks
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C ing for 5 minutes), for cucumbers ard otbbage = 1:3000 -(atee'pi_mg for
10 minutes); for earrots - 161000 {ecaking for 10«80 minutes).

The 6eeds thus treanted are washed in ﬁt}tor for 10 minutes, chanzing the
water 5<10 times, efter which they are dried. The output of the mercurio
chloride ia lg per 1 kg of seeds. )

The saplings of fruit orops are disinfected in & 0.1% solution for the

control of Bacterium tumefaciens, with an exposure of 28 minutes and a

following immediate waching of saplings in clean water.
Oné is not allowed to pour out the solutions of mercu:.-ic chloride in the
vicinity of wells, into the river or other water reservoirs,

Formelin. ) It 46 & ocolorless liquid. It does not burn:. It mixes
woll with water, Formalin vapors irritate the mcous membrane of the eyes
and of the respiratory orgent., The standard formelin is & ¢0% water solue

S tion of formeldehyde.

The percentage content of ths active ingredient (of formaldehyds) in
the formalin is determined aoc?rding to specific gravity by a hydrometer
for liquids heavier than water.

During storage in o cold place & white or & yellowish éadimsnt forms in
formalin, which 4s dissolved at the heating of formalin or on mixing the
formalin a?lution with 2 sodium solutfon (washing soda 8g or caustio soda
4g per ) L. of water) in equil parts (1:l).

The 40% formalin, which was mixed in equal parta with soda solution;
is 20% strong, whf.c‘h must bs taken into consideration when prepering the
working solutions. .

Ii: is & i‘ungioi?e and is utiliced for the extermimation of pathogens

- of disenses of plapts.
T It 16 utilized for a wet end moist treatmsit of seeds, for disinfection

of soil, mainly in hotbeds and hothouses, for the disinfection of hothouses,
Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7
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“~— hotbeds, of fruit end vegetable storags housss, of packing sacks, of

terpeulins, agrioultural machinery end other agrioultural implexments.
Pormaldehyde vapors are the active ingredient of forrelin, that 4a
why the sseds, whioh were moistened with the formlin solution, dur‘ing
treatment are ooversd by a tarpaulin and left to "stew" for 2«4 hours .
When ;iiéinfecting premises, hotbeds, hothouses, me:ohinary and agrioultural ime
plements they are exposed for from 24 to 48 hours. For a4 wat treatment 1
part of the 40% formalin 45 dissolved with 300 parts of water; for a moigt &
1 part formlin is dissolved with 80 parts of water. [Begin p.631«
The sesds of wheat, of rye and tho naked sea{ied varietié of barley
end cats should not be treated by the moiet method.

Zine phosphide. A dark gray heavy powder with & lustre end a ansll

P of hydrogen phosphide, It does not bl_lrn; It does not aissolve in w’s:-ber.-.'
Contains from 16 to 24% of phosphorus. Its specific ,gravi_.ty {6 476, It is
& highly effective substance for the control of me_suséliku .rodentsz 3=6

mg of this poison is & lethsl dose for & gray rat.

Tt is utilized in various baits at the rate of 2-68 to the welght of
the products to grain baits it is attached witha sizing, & vegetable oil,
or the like, Dusting with it, the Sp'::outé in hotbeds and the sesdlings of
tree crops protecte them from rodemts.

2in6 phosphide should not be utiliced together with a sour bresd,
becauge unfder the influensé of a{:ids the preparation decomposes with a
1liberation of hyirogen phosphide.

Zine phosphide's diaa@vantage 18 {%s unplessant smoll of hydrogen phose
phide (the enmell of garlio).
™ tihen utilizing it one must observe the aaxe precautionary measurss,

o
as during the work with the yellow phosphorus.
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It 48 polsoncus to men and enimals.

Sodium fluoride. Dingy white or somewhat gray powder, often caking

into lumps. The standard preparation contains 82+83% of sodiun fluoride. It
dissolves in water. Xo lime or chalk ghoﬂld be added to the soluﬁibn of this
poléon as this will lower its toxieity, )

It is used only by the method of spraying in the form of 0.5«1% solus
tion for the control of beet curcwlionidee, of the leaf beetle, flas_t baetle,
beot webworm, of locustidee and many otheyr pests oij vsga‘babie orops. For )
the control of caterpillars on vegetable orops & 0:5-‘658}! solution is used.

The freshly prepared aoiutizps are especially effective. For a better adhersnce
to the 'Z:.ea.veﬁ molssses or flour paste are added in en amount of about 10g

psr 1 L. of solution. Spraying of fruit=berry plantings is conduoted during
the gécond half of the vegetative periocd when the 1631??5 becoms hardened, as
the solution of the preparation burns the young leaves.

In the abseénce of ardenic and of the éluéénicate of ecdium, sodium
fluoride oan be utilized for the prepsaration of poisoned baits '\l’iﬂ}_éil
cakes, iﬂ‘iour, out grass, and the 1like (for 100 kg of bait take 2.8.5" kg of
poison). .

It da poisonous to men and eanimale.

Chloropisrin, A hesvy, greasy transparent liquid of a somewhat yellowish
coler. The technicel preparation aontains 95% of purs chloropicrin. It

is widely used for gassing the scil, of empty, hermetically closed, pre=

. mises, elevators, railroad cars, pecking meterinls, and ships for the control

of poisonous insecta, mites, and for poisoning the mouselike rodents.
Chloropicrin vapors are 6.67 times heavier thar air. It dissolves
w?li in e{:hy}.daioohoi, in kerosene or ethyl ether. It disgolves in water
1.66g por 1 L, of water at & temperature or_lé‘. Frozé a 12 of surfacs it
eviporates at 2,6g per minute at 20°, and 5.6g at 30*., For speeding the
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C_, evaporation during gassing of premises, sacks are moistensd with chloros

piorin and suspended on the premises,

At great soncentrations it produces a at::ong irritation of the
mioous mombrane of the eyes, hampera b:_-eat‘hing.— A ooncentration of 1g pey
Y 28 of air 1s considered to be lethal,

During the application of chloropiorin it ia necessary to utilire gas
maks,

¥hen gaseing premises, ths dosgge of ohloropiorin is accepted as 20-35g
for 1 m3 with en exposure for § aayn. Disinfestion with ohloropiorin can be
applied only to that grain which is used for grind’lin;. It is p?ohitgited to
disinfect the grains which ere intended for planting. [Begin p.64l.

Barium ohloride. It 4s & orystalline substance, which looks like

table salt., It Aimsmolves in water easily., It ocontaing 94=95% of barium
~ chloride; not more than 4% of ?‘wgroacopie moisture. The preparation is
divided into varieties A and B, The variety A ig utilized for the control
of pests; it hee a form of yellwabgawn fine crystals, which ars some«
what soiled with various admixtures, Variety D is the shemically purée pres
paration, The disadvantage of barium 9h16ride 18 that it is enaily washed
off the leaves by reain and even by dew. Xt £a utilised during dry westher,
It 10 utilized es a poison of internal setion for the control of beet
curculignidae, caterpillars of the beet webworm, leas raile:-, of Phytometra
geme L., larvee of leaf beotles, of Athalis oolibri Christ., of varicus

Sitora, and other pests,
8«4% aqueocus solutions are utilired for spraying. During airplans
treatuerts & 207 concentration solution 46 utilized with & norm of output
A of 60 1/ha, For a better edherence to the leaves 10g of molesses or of

flour pasts are added to each 1 L. of solution,
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C‘ The ohemical induatry is putting out barium chlo:”-ide in plywood drums
or weoden barrels, It t6 poisonous to men and animals.
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Zhoravekis, G. I. |
Glubinnyi sposod proicvedstva li.monnoi -
kisloty pri pmahchy griba Aspergillus niger.
{Submerged met‘hod 1€ oltrie aodd production - :
{  with the eid of tho fungus Aépergilius n&gar]. : ,
¥ !
| Milrehiologiim, vol. 24, no. 3, p.532«340. |
1 MWy/duns 1956, 448,58 HS62
| . ) ' , .
| (25 Ruasian)
1 _ ' » . _ .
i Oming to its taste qualities and ita physlcoechemicnl properties, :
: . - . " L
: sitric neid s o wide application in the natioms) economy, and especinlly A
. o L ' | | 6
’ in fo6d industyry. , ! L?/ .
[ N\ O ‘tn nature we £ind it in fruits and leaves of vapious plents (lemons, b o
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cranges, orasberries [Oxyoocoous palustria], black currants, in ths loaves

; of tobesso :[K{éaﬁiﬂﬁ& 'rustica],— string béaﬁn ahd in other objects).

! - Bince Iong; ago sitric acld was obtﬁiaed mimy from lemons, th& julce [

.

of citric acid,

for the aéil‘ization of bioshemical properties of misroorganisms in industrisl
l processes, Among tham was utilized the ability of eoms mold fungl, rolated -

,’.tc; the _gerws Asporgillina, to aynthezice citric acid on sacchariferous aubs

strate., In the Sovist Union microbiologieal production of oitrie &f_sid‘o%er:ie

> {0 7 tnto being at the beginning of the thirties thanks to the work of V. Si

|
‘ Butkevich, §. P. Eostychev and of their studente, il

i 1t

. of which oontam it from 2 to &% {11, But the ever growing demand for
- etric acld end the limitations for cbtaining it from cbjects in the plant

world led, ot tho end of last century, to @ necessity to find other aources

; Development of technical miorobiology cpened | unlinmited possibilities ]
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L For the production of ¢itric &cid usually those varisties of the

fungus aﬁ.ﬁ';:a_arginﬁa_higer are selested which ars the most -aa'tiva in aeid
forustion The specielly compounded saceheriferous mutritive medium is seeded
with conidia of the fungussscidifier and 48 poured fn & 28 cm layer into
large, flat ﬁlﬁiéiﬁivihich are piled up in stéoks in & olosed compartment - &
formentation chapber. The mycelia which grow &n the surface of the solution,
covering it with & continuous ooating, synthesise oltric acid at the ex=
pense of oarbohydrate which they absorb from the solutiong and the: racid
which acoumulates in the cells of the myselia i8 secreted into the fermente
ing e€olution.

The process of acid<formation w’ithdt'ho aid of such e film floating on
the eurface can procesd very intensively. A wmycelial film eovering 1 e

aren, 6soretes under production comditions over 600g, end in cortein ohped

()

even 800g of citric eacid per 24 hours. The acid fermented solutiom are
poured together and undergo a comperativsly simple chaemi_mai treatment for
‘the separation from them of orystalline ecitric acia (5].
" Yihen producing oitric aold by a microbiological method, the physiologioal
process of acoumlation of organic geids by the living cells proved to be
more offective; and acéno:n:,ciaily morsé profitable, than the proceéss of prow
duction af a6id from lemons., On the ons hand, cuch e oarbohydrate rich
orop 05 sSugar beets is utilized at its maximum, on the other hand the high
physiologiceal ebility of the cells of the mold t‘t_mgus fa utilired for sons
verting these ctrbohydrates into the citriec seid.
Kotwithstanding the achieved successes, the production of oitrie acid
with the _aid of the film of the ‘funguﬁiaoidf.fier, flonting on the surface;
N {Begin p.385] tas sevoral serious drawbacks. The surface method requires lajpge
Cﬁﬂ production areds, and & great nurber of £lat veesels, where ths procsss of

- . . e .
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{: acid formetion im sceomplished. The chartoter of the tschnologioal oguips
 ment in the Permenting shop hempers the meohanization of the laber econsuming
works and the autmtiution of the ¢ echnologicel 'p.z"ﬂeeéh This wethod
pmctlon.lly does not gusrantes any sterile conditions for the procésd and )
for this resason, notlrithstandmg the efforts of the production workers; it
perfodionlly suffers rrom axtrandous microflt_ara. which at times lowers very
tharply the synthetle sctivity of the fungue. Theee defects, as wall &s
soveral others; nsturally reteed a further devalopment of the productiocn -of.
citric acid by the surface mathod .
it wae & long time ago thet thoughts of researchers were directed
towards devélapment of & mére promising « the submerged method of production
of oltric actd (71, |

‘tjn‘like the natural surface method of cultivation of fungue, during

(7

the submerged method the :nqce:lium expaﬁda not on the surface of the solutlon,
but through its whole wase. During the surfacs method the body of the funges
s not undeér 6ims)ar conditions of nutrition and aeration, end -'l_;hn'b is why
all of ite celle cannot synthesise equally well the citric acid.

Thus, & ecbmerged method elready in prinsiple opens wide possibilities
for & oconsideréble incroase of production at the expense of & fuller uti«
13zation of the scld=Porming ability of the submerged mycelium, ae woll as
by utiliring sirultsnecusly greater volumes of fermenting solutions; which
takes place when many flat vessels are réplaced by large volume fernsntors.

! Yet the dcoomplishment of citric mcid production by the aubmerged
method represents a couplicated problem both in the blological; as well aa

in technical respsct. The difficulty of solving it oonsiets not only in

— the fact that the asrobic fungus orgenism must be edapted to the exiatence
under oubmorgéd oonditions whioh &rs unfounl for it, . hi: wleo in directing
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™ {ts notive life presminently into the production of eitric ecid. Under

= these gonditions of cultivation & xyceliun of & apeeigl structure is formed,
whereupon the changes in conditions of neration and mutrition, aa well as
to discern, considerably influence the process and hagper very much the sos
littion of the given problem. It was not by &sosdent then that the éarlier
ntbempts to -raa'iisf the produotion of oitris aoid by the submerged methods
md no sucoess (6], |

- A% the pi;esont time the problenm of cbtaining citric acld by the subs -

merged method has found its positive solution in the works which wers ooh=
ducted by the Iaboratory of the All-Union ScientificsReseapch Institute of
Confectionery Industry in coopefﬂtioﬁ with the Ibuingng Fagtory of Citrie
Acid under the leadership of the author of this ertisle.

=C Following the basic statutes of Soviet biologleal science the group

began the resesrch of the problem by looking for apd studying the physiow

logisal mechanism of the metabolie activity of the ru?gus-aoid former do=

pending on ths changing conditions of the envirommemt.

The naw spscific conditioms for the :uﬁmrg&d method of conduoting
the process demsnded:

1) deﬁlﬁpmnt of new methods of rescarch and preparing speocial ape
peratus, which will answer the physiologiesl requiremsnts of the sube
morgéd oulture of the fungus-acid former; (Begin p.554)

2) eelection of straims of fungi, which will be the most active in
the formation of citric eoid under conditions of & submerged cultivation;

8) work out conditions for nutrition, eeration, temperature regime and
other conditions, which will pernit not only to find out; but also¢ to ine
oresse the abllity of selected striins for an active synthesia of citric acid
during their submerged cultivation,
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f: | Stirrars of & rotary type, sush as are employed in laboratories, as
well ag stirrers of an alteromte motion type, ware utilized with grett BUGw -
cese &t the beginning of research for ths conduoting of experiments, Later
on the rosenrches wore oonducted under more perfect sonditions from the polmb
of view of meration of the submeriged oulture, in -epga.ratuu with mechanieal
stirrers set wp in 20-1,1‘%01- glsss oarboys (figure 1). -~
Title of figure 1, Apparatis for cultivation of the submerged mycalm of
the fungus Asp. Niger.

1e & ocork wﬂﬁ-n-ié"cﬁng gland and & rubber geaket; 2- maohnnical

stirrer; S="ontrance for sterilised air; 4= ocutlet for air; b=

thermometer.,

Aerstion of the submerged sulturs wis achisved by means of blowing
through eterilized, diepersed air through the fermenting solution, with a
cultura of fungi submerged in it, and with e ig‘\nchrohous stirring of the
whole mees with ths a..id of mechanical stirrers or by means of shaking the
\a exparimentel vessels.

Ons of the decisive conditions for a sucoesaful reslisation of the
submorged méthod of oitric acid production is the selection of & biochemie=
cally active strain of the fuhgus«acidifiser under suoh conditions; its high
activity in the synthesis of citric scid canbe found out by meénns of oreating
for this ei_'g;aniim the nesded conditions of environment: nutrition, aerstion
and others.

As & regult of comparative teits of active straine anmd of developing
conditions for sultivation, nesded by then, several straina were selected,
which were suitable for the oonducting of the process under subnerged con=

ditionss Asperpillus Wentii, strein G; Aspsrgillus niger, strain no. 62 (D)

apd no. 60. Strain no. 82 (D), which showed the greatest ectivity in meid
N formation uBder submerged aconditions, was accepted for laboratory researoh;
hY 4 "

aRpd Jator on was turned over to production. It is interesting to nots thmt

this strain during the surface method of cultivation was inferior in its
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C ~ 'seid formtion -mtiﬂt{ to the i:gat producing strain ho. ‘G/'B from the
Leningrad Fastory of Citrie Aosd. But under submerged conditions as it is
seen from table 1 the ltfain no, 82 (D} proved to be aomiqenbly 'iuaré
a.cti.vo. than strain no, 8/8. _
From -bhs,a instance it is vismuy seen how two clocely rehtoﬂ Of»

gaﬁiqma » belonging tu one e:peeiu, demand diffarent conditions forithe
roaliration of thwir ability for synt_:hiaizing citrio &cid on the ground of .

their specifioc matural peculiarities.

Constant mﬁr’ph&iﬁgf:.cll end biocherical chservations of the sthta of

| -the‘ produotion etrain no, 82 (D) have Qhwn; that this stradn as well asz miny

other strains of the genus Aspergillus have a stepped up tendensy for the forw

mation of new forms., Durihg seedings on on ager medium one cbserves, among

the homogenony dark colonies of the initinl strain, the appeArance of mofe
C phologically differsnt oolonies of the srisen new variants (figure 2?. Kew

forms, isolated in pure culture, are shown [Begin p.386] in figurs 8. Form

nos 2 difft?i“i?ﬁfply from the initiel strain in the morphology of csaloniai,

while form no. § also by & poor ability for synthesieing oitric woid.

‘ Prom the initial strain 82 (D) over 30 varients wers {solated during
& corparatively short ,péuriod of time, most of which possessed & lovered ectie
vity for aotd formation,

™
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Table 1.

Comparative testing of aold forming sotivity of etrains of the fungus
Agperzillus niger. (Duro.ti.on of the ‘expepimoit « 10 days)

“Fungal | —Surlece method .. T Bubherged method . .
ﬂtrainé | Titrsc ecid obtain= | ratio Gitric mcid obtained |  ratio
{ edperveogel ding (in% | per vepeel dng | in¥%
10; 6/5 B7.1 Y000 486 I 100:0
ro, 82 (n) 61.3 6849 " 90.2 1 182.2

This cfroumstanse led %o tho pecesaity for the formation of new tech«
nology for the preparation of the seeding ﬁﬁta.rial'; for 4ts basis there wos
proceribed a timely renewal of aglhg traboplantings and separation of the
etraine from nowly evolved inmctive formi; slao a linitation of the number
of donaesutive paa‘an.'gings of the i26lated oculturs dfuring: the industrial
propngttion of eanid:l.n. |

For dbtaining the seeding mterml (funguﬁ conidin), spore-bearing
fungal mate &ro cultivated by the surface method on dutritive media epscially
prepared by us [8;6].

- It wae determined that the beést density for .t'ha seeding during the

conidia {n ) m} of the fermenting mditn’a.,

Furthor t8st8 have shown that seeding of the medium with 6onidia which
wera preliminarily germirated for 12424 hours; speeds up tho industrial
prosess of sitris &oid préduction by the submérged method approxiﬁa;t@ry’ by
107, and lowors; the output of eeeding material at lasst two 'l.:iméﬂ ‘

A spooific oultivation of the acldeforming submerged mposiia necess
aitated ai_:uaiea of ths natural requirements of the furgi to o6nditions of
autrition:

In our laboratory yét 4n 1048, &s 4 rosult of numerous fnvestigations,

& spsofel nutritive medium OB2 wae develpped; 4t contained in one Li wwren «
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1.:0g; HHCL = 0.8g; NgS04 ¢ 7H,0 = (?Jﬁgi KHyPQy = 0.16g; RClew 0:07g; MaS04+7Hy0 «
~ . 0l02gs 2rS04i7IR0 - 0.0kg and 160,05 of best sugar. This medium not only
provided for the growth and formation. of the most astive aold forming
mycelis under submerged conditions; but &lso -paz:ﬁitte& ud to direct the pro-
ceas toward synthesis minly of oitrie acid {2].

This then showed, in spite of the existing contradiotory cpinions, the
ahcanditiom?_u fecsiBility of cbtaining citric cid by the submergsd method of
fermentation,

Under laboratory conditions, in veseels, which were equipped with
mechanical etirrora ani contained 10 L. of the medium BBy, during & 10s«day
gycle of contimuons éultivation there werd cbtsined 76-50g of oitric soid
from #ech liter.-of the initig.i nutritive solution. Semisproduction tests
have donfirmed these results. When fermenting in-[Begin pi336] a fermentor

N with 260 L of the medium, Guring & teneday ,period_"eﬂaﬁs kg of citric ecid
wore Byﬁ%&ﬁizu&; psr 1 D of the initiel solution.
| .ﬂiﬁfdgén and phosphorue of the nutritive medium ere of espeoislly ime
portant éignifioknee for the formation of mycelis which are highly active in
the synthesis of citric eoid.

As the investigations have -shwn,' a combipation of the orgainic nis
trogen of uras with the minesral croates ﬁ_worabie conditions for the nis
trogen nmutrition of ghe submorged oaituref The 0pt£!{nl doss of phosphorus
is at & sontent of 0.16g of KHpPO4 in 1 L. of medium:

Our further investigations have shown & cértain incremse ia acid formation
in.ﬂw’b oss® when mineral nitrogen s introduced into the medium in the £675 oF
NEgKO3(4] Thus, along with BBp medium thers sppeared encther, oloss %o it,
tmodium BOy.

™
T
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M~ " The procebses of respiration mnd of synthesis of citric scid in tf_.éiaﬁ
- formig fungl,ie of course, fully linked to the conditions of aeration. The
very ontrance of the food elements into the cells of the organiem, which is
& complicated physiologicnl act; is in olose interconnsotion with oxidizing
energy cohversions oosurting in the aelu'_aml thus must also be determined by
the conditions of seration of the myoslin. This ciroumstance aoquives &h .:
especislly important meaning éduring éu];.tivat’ion of thes fungus under submerged

oonditions, which ere unpatural for it.

mtxle 2.

Aold formAtion of & submerged culture oi' thm fangus .Mpergilius niger,
strain no. 62 (D) in vartous mutritive medis under Sonditions of in=
, cufﬂoiont: aeration (en expsriment on a rocking device).

~ Wutritive medlum =
Indicators of Wakamane = BBy | A4
. : Farow 1 e _
~ Yiold of oitrio meid in g/i 'aizjs‘ { s7:0 § 112
- Ratio in % | 68.2 { 100.0 | 80.3

Aotuslly, by improving the conditions of meration of the submerged
culture, by inoreasing the ainount of tho air passing through it; cdme
bining the bLlowing with an energetic mixing and thus incrsteing ths anount
of oxygen diseolvéd in the fermented mass, we could unoover sharp ohinhges
in the relation of the acid«forming organism td the mutritive medfuwm. Undep
these conditions of more oomplete aeration, we have doveloped and used,
togethsy with the mediums BBy and BOz medium A4, whioh is stil) more
effective far the synthesis of citric acid and is muoh simpler in its ¢om=
position,

This _medium has no ures and is eoxposed of only threé saltsy

C KH, N0y --.—‘2.‘5'33' .1@904;?320 « 0.26g and XB,P04 « 0.16g in 1 L. of 16% sugar
solution, During the experiments on & rocking device, under conditions of
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comparatively indufficicnt asration, medium A4 provides for very poor &cid

formation by the fungus; as it is weon from +adlé 2, and ih thie respect

is oonniderebly inferior not only to the BBy medium, but 6lsc to the Walse-

paneXarow madium (8], which was pecoumended by the suthors éspecially for sube

merged fermentation and contains in 1 L. of 16% sugsr solutione ures < 1023

mm; = 0.08g; Hgso4svago - 0.6g; RCL = 0.16g¢ xn'soé-?ngo - 0.02g ard

. ZMS0,4THp0 « 0.01g,

But under oconditions of & moreé psrfect seration; aE cen be seen {rom

table 3', togethsr with an inoreade in production of citrioc acid by the fungus,

(sentence is sontinued on pmge 857, after table §)

-

Titls of Ciguré 2. Variability of strain no. 82 (D) of fungus Asp. niger.
Among the dark colonies of the alternats resseding of the strain; are
zesnh light édolonies of the freshly emerged form.

Title of “figure 8.

Thé fsolated forms of the variant no, 2 (at left) and

no. 9 {at right). Words in 'bha left figure: strain no, 62, form )

(act ive ) +

Title of figure 6.

in the right figure: strain no. 82; form 9 (slightly ective).
Mlorophotograph of eight day old, myoelis, grown under

conditions &f insufficient aeration of the submerged oculture.

7416 of figure 6.

bonditions & uninterrupted otirring of the submerged culture.

{Regin p.38710

‘ Padblo B.
Acid formation of submerged oulturas of the fungué Aspergillué niger,

Micrdphotograph of eight day old;myeelis; grown under

strain no. 82 (D), on different nutritive mediums uhder conditions of "

& more thorough seration (from an experiment in vedsels with stirrers).

Thdicators

Futritive medium

BBy iy A, . Ag 54 1 “6
Tontents of RibPUy in &/1 T0.16 | 1:00] 0.601 0:26 | .46 | 0.08
Yield of oitric acid tn g/l | 62:7¢ | caed| 71:70] 72:81 | e2i1y | 96:82
Ratio in % _ 100,00 | 20811 | 11¢.48 | 116,08 | 180.88 | 121.65
Footnote, Togethsr With i;ho maian Bre SHowh VAriAmLe of mau{n{ A (AL, Ao,

Ag, Ays 56), eontaining inal

%

0.253 and oPO; = varying amounts of grams.

o~
-
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C (continued from p.5B6) whish whs grown oh madium BBy, we note & sharper ine
cranse of oitric aeid synthesis by the fungus when it is oultivated on medium
Age This acrt of research shows vary convinsingly, that during insufficient
seration of the submerged oculture the presence of ures filtrogen s ine
diﬂpéﬁsab‘is_in the nutritive medium for the realization of Bynthesis of
oitric acid., But %‘hﬁ requirsment by the organism for organioc nitrogeh is
elinminated with & change to & more thorough asretion of the submerged my-
dolfum.

From t¢he last tadle we @es that even under conditione of thorough
aerntion the dece of Rba POy 4n the nsw medium remeins the same as in the
medium BBy, tiAt is 0.16 g/1 (medium Ag).

T4tle of figure 4. Dymamics of synthesis of oitris @cid by submerged
myoelis of the fungus Aefi. nigeér (strain ho. 82 on the Ag medium)

1= curve of the synthesis of oityies acid; R« curve of the growth

of mycelih, Words to the lefts citrio acid in 100 md of aclution

por g« Words to the right: dry mycelie in 100 ml of solution per
ge Words 4t the bottane time shown in 24«hour days.

P

Kedium Ag, &8 one of tho best variants which were developsd by our
labm%ofy:f:g‘oml shecking was gasné& oh to the shop for produstion of
oitric aoid by & submerged method. By conversion, from ssch 1 m® of the
initial io’lutioné 90469 kg of oitrie soid, were cbtainad on this mediun
in the fermentor. On the average, 11.8 kg 6f the ecid was cbtained from
15 of #olutton during e gé-a!}cur day of the process. Yield of oitric acid
from the given sugar 18 68.4%. A ourve of the aoid formtion by the etrain
no. 62 (D) on medfum Ay 4s chown in figure 4,

From the &bove cited, it is soen that the conditions of asration hive
& declding importance for the processss of growth and of acid formation by
the submerged culture of the fungus. One should thke into consideradion,

C‘ that the aeration of the submerged culturéd dspends on -ilﬁiﬂi intordependent
momentss pertial pressure of oxygen, which 18 supplied with the aly, speed
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of aeration, degrée of atomitation of the air and the intensity of stirring
of tho submerged culture. E’hs mount of oxygen; diluted in the nutritive
medium s & special motning, An insufficiont aeration; whioh arices during
8 deorsase of the air supply or a.imr‘iﬁg of the intensity of stirring of
the [Begin p:888] fermented mmas produces & suppressed pathologieal grosth of
the submerged mycelis with the ohsractoristio bulges of hyphae (figure 6 and
6) and & sharp decrease i’n tho aynthecis of the acid, From table é it 1a -
#eon how the Flaing of intenanity of wstié'fing of the gubrmerged culture; by :
medns of an iroreass in the numdeér of revolutions of the atirrer, heightems
ecid f‘?ﬁnticn; which resches it::é highqats volume at 350 revolutions per
minute. _

Tﬂ.‘bié 4.

Asid formation by the strain no. 62 (D) depending on oonditions of

atirring the submerged culture (an experiment in vessels with stirrors)

Number of revolutions
of the stirrer per minute

Yield of citrio ac

for 10 dn;ra of

~ the process

_ o p_sr wsetl ing | in % from the control N
180 T 128,89 28580
_250 419:}35 _ 9_1_..21
560 46644 100:00
460 $19.61 70.15

A further increese of the nuvber of rovolutions of the stirrer pros

duces an oppresaion in the synthesis of oltric acid. The factor of i‘itif'ﬁ.
ring plays &n iwportant role alrsady in the process of the initial geovth
end of formation of the acidsforming mysslin and thus decides & further
sucesgs of the -dw&iopmﬁif of the acid forming ability which &8 fnherent to
this strain of the fungus. During an intensive stirring diffused mycelia
are formed fron the the gernimeting spores. Diring o slower etirring oval
solofiden, often quite condensed and of various sires (from a s_gﬂn pagt of |
& milliméter up to several millimsters in diamester) are formed. Usually
the large globulapr accumulations of myeelis; with & cumphretively emall
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~ surface of comitact with the madium, ers less &kotivo in the :sy‘nthéliﬁ of
- soid, '

Tempsrature also 16 o powerful factor, which influences the apeed of
growth of the forming mycelin, itz metabolism ard acid fermation. A% e
Yowered temperature the growth of the living mmes of mycelia is fatat_;ﬁéd,
and thus the process of soid acoumulation in the solution is delayed. The
ragsearches bave showh that the best _tmpératui-e for the subnsprged process in
obtatning citris ascid equals §0«32°,

A further increstse ih témperature intensifies the .g?('_ﬁﬁ:h of myoelin,
yot their oaphcity to synthesize oitric moid becomss lower: At that time
the contert of extrensous gluconic &cid inoremses in the complex of ecids in
the fermenting solution, end the mittp\;l‘b of sugar 218¢ inoreases for tin
intensified procoss of respiration.

It 4s necessary to take into consideration that the submergsd culture

&

produces & considerable amount of heat. A cubic mster of the fermerting
solution; with the culturs of the fungus submerged in St, glves off per
hour up to 2,800 of 131'_"50 calories of heat and thus, in ordér to Avoid overs
heating, needs apoling.

All the conditions for the exclusion of infeotion are present when
putting into prectice the submorgsd method of fermentution: Yet, when
the principle of eterility is violated, foreigh bacterial and yeast micros
flora propagates very quiefl..y. and the process of formation of oitric decid
almost always is depremsed.

The résoapches have ahawvn that the téchnology of réprocessing ints
+ho orystalling citris acid, the solutiond which weré ferménted by the sube
zerged mathod, 4oes not differ from the technology of reprocessing the #o~

o lutsons, which wore fermentsd by a surfece method [5].
On the basis of such thoroughly conducted seientiffo researchss, &
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C new technoloxy for the produstion of aitric ecid by the .ﬂu'bmeriged mathod

wae deﬂ‘lapéa; and its appropriste technologieal outfitting produced. The
rew téohnology was epproved of the semiwproduction [pilot plant] inetallation
at the Ianingrad Fectory of Citric Acid; where 1ater on, 4in 1053, & shop for
the sudmarged formentation whe established apd the ¢ abmerzaed mgthﬁﬁ for ﬂ"tz- )

taining sitric acid was succesefully introduced into produstion. (Begin p.3$9].

We oits drisfly the tochnalﬂgical- gohens for production of sitric vcid
by the submerged mthod {£igure 7).

Title of figure 7. A technological scheme for cbtaining ditrie asid by a
submerged method (explenation is ifound in the text).

For the preparation of the nutritive medium & sugay syrup is prepared
1n a digester (1), vhich is then pumped over through & fii?er {(2) by e con~
trifugal pump (8) into the spparatue for sterilisation (8). After the imteoe

C dustion of ay‘x*ap into the sterilirter the necessnry nutrl.tim? salts from
the &issolving apparatus for éaita (6) are alsc fed into it. The prepared
nutritive medivm iz sterilired under pressure end is transferred dlong the
storile ééﬂ‘!imhiéﬁﬁiﬁh syStem into the sterile formehtation tanks = fors
mentors (8), Then the nutritive medium, cooled to 32434, is seeded with
confdia of the fungus, strain no. 82 (D) from the inoculating spphrstus (7)
or with the ?faviduny germirated mycelia (from o epsciel fermemtor for |
germination).

Aftor the sesding, sterile alr is intyroduced along ai‘:ariie air lines
for the ssration of the submerged culture in the fermentor. The air iz
delivered by & compressor (8), and bofore entering the fermentor is steris
1ired by paseing through en entibeoterial filter (§). Stirring the svbmerged
oulture of the fungus is done by "barbotirovanifa” {atomisation] of eir

o and utiligetion in the 'fe‘meﬁtﬁr ugf a npechanical stirrer, whioh rotates at
an asaigned nurber of rovolutions. The procese proceeds at a temperature of
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C- 80=32%, The fixed tomperature of the fermsmting miee i& upheld by means
of heating or tooling with water, which 4s paased through the jasket or
8 coil pipo in the Permentor,
After B=l0 24~hour deys, when the aceumuletion of the titratable
aoldity stopsg; the feruented acid solution toga*bher with the sibrerged ::w-

mycelis are ki}ied by boiling, Then the wholé mesa enters the filtering
épparatud (11). Thé filtersd 2034 solution 48 transferred into the acous
n;ulator (12), unﬂ fhe--woélia_afa gdditiﬂmny washad to rid them of the
remining wcid. [Boginning p.340]. Acid solutions are reprocessed ihto

the - crystalline oitric ecid in the chemical shops of the plant.

Goncluiions

Scientifio ressarch end results of the work on produstion accerding to
 the new technology havs showh & high produotivity of the prooess in obtaine
ing oitric acid by the submerged mathod, & (Feduction in the aﬁtput of sugad
psr ton of ecid produced, & more efficlent utilization of production areds;
comperded with the surfese method, permitted iticreas ing.thé produetion of
the f‘emnﬁiﬁg shops of the plant more than thres times.

The subisrged methéd for obtaining citric acid 48 basad on the
utilization of improved téchnics, It peruits us to mhchanize the labors
confuming works, to automatically edjust the tochmologieal procees, which
will 1emd to & considerable inoreseée in the productivity of leber.

During the submsprged mathod of conducting the process the losses from
inteotion are slmrply deoreased and the tobal culture of production is

S heightenad: ‘
The eubmerged mothod Ias grest poesibilitics for a further developmsnt
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of & new, progresoive technology (irprovemant of conditiond of nutrition
and aeration of the submerged culture, improvement of the tochnolégisal
aguipment, donversion to sn --uniutefruptéd procesa on the basis of utis
liestion of tho experience of other micrdbiclogiesl productions, ‘elma é& ‘oﬁ)?
A positive solution of the prodblem about chtsining citr'io‘ 65id by the
submerged method must be held 48 & new,; esericis contrébution to the work

of & further development of the native fndustrial misrcbiology. '
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| o Havoselm, Lo V., Shilova, A, V., &nd
Rumba, A, A, .

Kovaia tokbnologﬁ.i& prigotovleniia posevnogo
materiala v prolzvodstve limonnoi kisloty.
8 ,  material for the production of citrio actdl.

l i
§ [¥ow teohnology for the preparv.tion of seeding
i Veesoiutn., Fauch-Tspaled, Inft. Konditerakol

- Proiysh. Trudy, vol. 11, p.186-139, 1966,
" 889.9 778

{1n Russian)
] Betting up of & guarsanteed aeeding material ressrve eppeara to bs the

basis for every biological production, This refers especislly to the cbtain-

ing of citric acid from sugar eéhta!.hing raw materials with.the aid of the .

mold fungus Aspergillus niger, which received its production realisation only
- : |

The teohnolagy for the preperation of ‘the. seading mterial at tihe

| comparatively recently (20 yeara ago).
acting eitric acsid pianta consietu in obtaining & hydrous spore suspansion
|

_from live aporogonous film of the mold i’ungua. Agpergillus niger, grown on

a uqug.d nutrient medium in closed metallis flat vesséls (Protod'imkonov's
flesk)s The sporogencus fungous films are grown on wort medium at & teme
perature of 32° in the course of G~8 days, after which they are transferred
to oonditions of reduced temperature (10-15°) and kept there up to the
momeht of th;i-r utiiication. At the reduced temperature the metabolic

] .
processes of fungl slor down somewint and the £ilms can be stored for a period

of 7«12 dsys. A longer storags leads to auteclysis of the myeslium, and the
1 o . 8porogenous surface of the film becomes conted with the secondary myceliunm

‘ owing to the growth of spors heads. Thuas, at a lengthy storage of sporo=

génous films a considerable part of the spore yield is lost, and the my~

P —
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AN ~ oeliun beootmes fragile and easily disintsgrates when tha sporé suspension
is prepared, which oauses d:lffi.cuiﬁéa during £iltering.
‘ lTha axisting technology for obtaining seeding materisl has mAny de=
feota,‘ among which the most important is the impous_.bilitj o creste a
.guaraﬂ'teéd reserve of spores for the produoti@; ag the hydrous @pore susSpehe
-sio'n can be atored for not more than 8~4 days. This oircumstance impedes a
prelimirary control of the finmal stage of the propagation of the seeding
metorial, which i used for sesdlng in the fermentation chambers. Besides
this, the storags of eperogehous fungous £ilms in those vessels where they
wéré grown, makes it necsssary to hav.e“a layge stock of pﬁd\fetion ves56ls,;
a8 wall e¢ ndpece for their storage et lowered ﬁemparatu?en.' '
It 48 known from litertture, that maturé conidia of mold fungi, which
aré separated {rom the mycelium retain for 6 lohg time 6-10 years the abi-
N 4tr ta carmirata and Form b mocelium. which DOEERS
the initial oculture [1].
The scientificerssearch laboratory at the laningeadskil Cltric Acid
Plant for many years was ocoupied with the solving of the problem {Begin
p.187]. shout the formmtion of & gunranteed reserve of spores in the form
of mture conidia, separnted from the sporogenous culture of the production
stradn,
AS a result of this ressarch it wss established thats

1) it is possible to store mmture oonidia of the fungus Aspergilius

higer for & period of 1«2 years whereupon the germimation of the apores was
708 and the motivity of acid formation was not lowep than that of the initisl
culture of the fungi;

2) the tempersture conditions for the storage of “dry"™ spores lie in

N
y

b the range of £ 26 to « 26°,

A method for cbtaining "dry™ spores was developed, which ocould be aps
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N piied to production conditions. This method consists of the following:

sporogenous £ilm of Aspergillus niger is grown on & nutrient medium in

apecial veseels (cuvettes), which are adapted for a subsequent drying of
the film by & curfer_it of aterile air, which ie heated to 35«40° and is passed
andernsath the £8lm, The speres are collected from the ¢ dried film onto |
& filter, wade of eilk cloth and placed into & specinl norzle whioh is cone
nected to & vacuum-pump. The dry spores, which settlé on the filter, are
poured out into sterile boxes or jars with sground stoppers and are pleced
inte & desiccator to be kept theré until utilised.
fn the following works (laboratory of VENII, 10568) devoted to the pros=
blens of introduction of “dry® spores into production, detaile of the condis
tié'nﬁ aré given for dvtaining and utilisation of dry spores, such asr setting
up the meeded apparatus for this method; temperature and length for drying
N off ths myceliwm, normé for oollecting conidia of different strains from &
unit of ares (etrain 6/6 = 35+40g, etrain 90+100g from 1 6q. m.), method and
norms of soeding the dry spores in the fermentation ohamber (20«30 mg per 1
‘8Q. Mma)e
. At the present time dry spores are obtained By the above=cited method,
under production conditions, at two oitrio acid plants, which are working

on various forms of augar stock with two different strains of Aspergilius

niger; the {sningradskii Citric Acid Plant works with styain 6/5, using

sugar of industrial grade, while t?}e Rizhekii plant cbtains citric acid from

molagsés with the aid of étrain no. 80. )

Smmll eluminum ouvettes, the area of the bottom of which 18 910 sq.

dn {decimster], are utilized as vessels for the growing of sporogenous £ilms.
. Drying of the films is conducted in small cases, whers aterile air is heated
v ohct{-icaliy (exchange of the air ic 30«40 L. per min), in the course of 4«6
hours. The process of gathering the conidte from dried films proceeds very
Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7
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fest and s aceomplished in e sterile bench box where sterile air 1s supe
plied unler pressure in order to avoid a drawing under during the work of

the vacuum purp.

A miocrobiologiet gathers G-:-IOg of .dz’-ied' spbres during Oh;ehc\u'r:‘. The cola
lected yield of spores from 1 eq. m. roaches the following amounts.
a leningradskii plant = etrs_u}n 8/5 (Shi’l?va,-r Novikova, Polotekaia) =
21.8 to 47.1g, on the averages 38.6g per 1 5q. my )
‘Rizhsldd plant «strain 90 (Rumba, Geilis, Agafonova) = 81.5 to 110g; on
the average 100g psr 1 8q. m.

Thus, ot the Rishskil end leningradskii plants there is formed e
guaranteed reoservs of cosding materisl in the form of dry spbres, wherdupon .
the gathersd amount of spores for the Rizhakii plant already constitutes a
ralf-yesrly roquirément for all production chambéra. At the Laningradskii

£ pia'nt:@ where & lees sporogencus strain is used, the gatherad amount of &ry
gporea guarantees & simultaneous geeding of 8,000 sg. m. of the fermenting
area}_;; whioch comprises almost & twosweek requirement for the acting féermenbing
arsa.,

The gathered dry apores are tested for their activity in aoid formation,
foy unif?f-mity, end after that they undergo production tests in fermentation
charbera.

DBuring the year 1663, and up to the present time, in ths experimental
ohant:e? o'i: the Depinginskii -Citri(_: Acid Plant, vfhera the ares of each cuvette
16 6.5 6. m, production {Begin p.188) tests (L. F. Sandler) are conductad
on fermentation of molesses with dry epores of the strain 90 {by the con= -
tinnous msthod),,'with_a high layer of eolution {(concentration of sugar in
molasses was 15«17%). |

-

v Seeding of dry 6porés is conducted through thé general air«fesd with a
distribution for each cuvette with the eid of & current of sterile air. For
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each 1 8q, m of fermenting solution 60 mg of dry spores are sown., Tho
forpation of the fungous film proceeds there so‘ensrgetica11¥ that efter
seven deys almest ~11 the sugar in the molasses is fermented. Thayyieid
from ) Bq. m conatitutes in separate cyolés from 680 to 1,086g of oitrio
acid per day, and when the layer of solution is 12 om thick the yield ins
creasas to 1,440g of oitrio ecid. )

Title of the figures Requirement in the seeding materiel for seeding 100 sq.
m of the fermenting area: under conditions of the asting technology

(1); when utilizing dry spores (2).

Production tests of dry spores, strain 90, are also conducted on the
Rizhekii Citric Acid Plant since 1858 in three fermentation chambers. It
6 cbteined there from 1 sq. m of the formenting area (when the layer of
solutioh §s 8 om thick) from 890 to 1,095g per a 24<hour day, and up to
1,200g per 1 6q. 1 with & layer of molasges 12 om thisk.

At the Loningradskil Citrio Acid Plant dry epores of strain 6/6 ars
testod oh suger solutions utilizing & multi=changeable method of fermene
tation. Three production cycles were conducted with the sseding of dry
spores on the surface of a mutrient solution. _

_ Dry speres, in e proportion of 26«30 mg por 1 6q. m of the fermenting
eren, were taken for seeding. A very energetic and uniform formetion of
mycolium ocoured éven during the first day, eand the film, in ite outer
appoaranco, was ready for the change_of the nutrient medium much earlier
than usually. The yield from one s8q. m in these experiments, at a 16«16 day
peoried of fermmptation, reached 470570z per day with a yield from sugar of
32+80%. A seeding of dry spores of the atrain 6/6 in the_f-orm of spore sus
epension (into tho depth of the eclution) was also testsd. The number of
dry spores, utilired for the seeding of the chanber (area 120 m2), was 6
times greater than for the surface seeding. This amount of spores, nevers

theless, constituted only 1/4 part of conidia which are used for the usual
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seoding according to the old tech&olog{ A very fast formation of a fungous
£ilm vwas 2186 noted in this experiment. Ton hours after seeding a sontinuous
web of mycelium was formed over the whole surface of the solution,

Experiments with the surface sesding of dry spores of strain 6/6 on the
sugar nutrient sol'utio'n have clearly demonstrated e great eooncny in the
expenditure of epores when the new technology for the preparation of the
saédiné materdinl was infiroduced. Instead of 15«20 of sporogenous £ilms,
which weré needed for the preparation of the hydroua_spore suspension for scede
ing in ths fermantntion chamber of an ares of 120 #q. m, for seading by the
surface method of e eimilar area only 3«3.5g of dry spores are raquir?d, vwhich

are gathsred from & single eluminum flask (see the figure). [Begin p.186]

Conolussohs

The new technology for the preparation and use of the seeding meterial
in the form of dry spores haé meny advantages over the éxisting technology,
and consists of the following:

1) e prelimirary control of the prepared seeding material ie easily
accomplished; which was not possible with the 6ld technology;

2) it has becoms possible to store the propared seeding mterial for
& long time; end thus oreate & gusrantesd reeerve in the form of &ry aporens

5) the atorage of the gueranteed reserve of dry Gpores does not ree
quire large holding oapscities and apecial temperature conditions;

¢) & convenience in transportation of dry cpores creates a real pose
sibility for the centralization of aupply of the seeding material for all
citric acid plants;

- 5) use of the surface cesding wit}_x ary spores reéduces 1620 times
the expenditure of the seeding materiml,
Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7
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:f: fhe fast tempos of development of the c¢itrlie acid brench of proe
duction emphnsite especially sharply the need for the quickest sbélving
of the problém for the organization of produstien of dry spores Aavargillus
niger in the form of & sentral spore station, which will eupply a1l the existing

and the newly constructed oitric acid plente with the guaranteed -ﬂawing whterinl’

Footnote (1) During the time of publ.iaation of thie ertisele, the cited
method for dry spores apd their utilizetion was introduced in Leningradélkil
and RizhaPkii citrioe aoid plents; now they are utilicing dry spores ex=
olusively.

O

< -
o’
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'Zhuravlevl. By I., Grinfeltd, D. G., tux!
Earklintsh, R. Ia.

Ratsionnl'nnie tekhnblogehéamh skhers
pr’ioizvoastva limonnoi kisloty is melassy“(l).-

Vs

. {Rational technologtdnl schemé for praauction
§ i of oitrio 8oid from molunea].

. Veesotugn, Raueh.-!ﬂaled. Inst, Komditerakod
Progysh. Trudy, vol. 11, p.120e156. 1055,
38849 T‘IB

(in Russian)

| : S
In the practiced of the work ¢f ths citris ecid plants, twe dasie euys
face mothods ere known for the produotion of acid from molasses. One, which

wag utiliged by tho Rizhakii plant consiats in that the £ilm of the fungus

;- i Footnote (1), This work was carried out by Lhe bloohemistry leboratory of }"
VENII {A11<Union Confectionery Selontific ﬁeaqafch Institute] together with g /5/
. , i |
the associates of Deriuginekil and Rishskii plante producing citric acid. U —
“ ' ' - |

The following persons took part in the work: from VEFIL e ¥, V.

Aleksendrov, T« &. Deviatsva, L. V. Novéselovhj from the Deriuginskii plapt <

TE=

L. P, Sendler, A, L. Kovaleva, B, A, Tetaroviatnikova, P. I, Proskuriakovaj

from the Richskii plant « V, P, Agafonova, A. A. Rumba, A, Proboks, A.
; { Paegle,; V. K. Gaile, o ' .
| Resulte of experiments are given in the article. At the present time
'! this soheme hae bheon inti-oduued'into the Riehskii plant for oitric aéid pro-
duetion where the work, conducted scooérding to the new method; gives an
. average yield of 8063 of eitric acid per day from & aquare moter of the

* formenting aren.
i
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Aspergillus niger is firat grown on & sugar mitrient nedium, which later oh
'f.;. is replaced by 4 epecially treatsd __mﬁhaui solution; this agein is re-
newsd as tho -fem&tgtion procesds. The chanze of the solution undsr tho £iim
is 1ado 4 to § timas. The height of the layer of the solution is 2 em,

With the second method, which has found its utilisation in foreign
:rerinir‘;ié‘a [1,2,3], the process is conducted with & permanent, or continuous
sulture. The growth of the fungi end the fermontation are conducted on one
and ti}a #8mo wolasses aclution with a height of 8 cm of the fermenting
hyef;f,' The characteristic peoulisrity of the second method ie the seading
of dry spores on the surface of the solution ent & continucus exchange of air
in the charber; ihimh 13 produced by blowing sterile air over the supfecs
of the fungus £ilm, |

During work with the multiclangesble method et the Rizhakii plant the
everagé datly skimings of oitrie acid from & squars meter of the fermenting
arek equal 850g. The yield of oitric eeid emounts to about 26% of the ime
trotuced sugar of the moldeses. |

With ths work by the ¢ohtinuocus method, as one can judgo from sons ine
direct data cited in liteﬂtufo (1,2,8], aximalngs of citric acid resched
6502 from & squars metor of the fet*mentiﬁ§ area per day, and the yield -

808 of the utilized mugar in the moldsses.

" '%he comprddon of the two méthode, which was sorducted under 1abores
tory conditions, also showed & great adventage of the permanent method with
the utilication of high layers of the formenting sclution. That 1s why
further work of the asscciated workers was directed to the study of this
nethod; first o master it, aml Iater on in order to intensify it.

¥o Iald two strains at our disposal, which wore &dapted to the oondi~
i tiong of work with molasses (stain 82 and 90 (2)3

o Foctnote {2). the numbering is given in confomlty “with' ‘tha.t: Whioh is used
in the museiux of pura cultures of VENIL,
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Both strains, under certain conditions of work on moledses &re highly active
acid formers. (Begin p.130) TYet, as it was found out, strain 62 is muoh
more senaitive to & differance in thé somposition of molasses, apd that 18 why
it gives batter i‘G’S\flﬁS wheh it i» :uééd if thes work on & limited numher of
batohes of molasses. On the basis of this we chosé ths strain 90 for the
work. 1In ell laboratories and in fmctory experiments fop surface sooding

on solutions we utllised the dry spores, which were prepered according to

the mothod of Hovosolova snd Protodtiakohov.

We teated 36 specimens of molassed; among them 24 gpscimens from
11 sugar refineries of the Kirskii Bootesugar Trust produced in the years
1061/62, 1652/65 and 195‘3{5’4, upd 10 apecimers for the same years from
Iativian euger refinories. The obtained date showed a_goo‘& fermonting
force in the grester part of tested molaases speoizens. The yisld of acsid
per day from each equare meter of the fermenting ares was for them in the
linits of 700=1,800%, comprising 50=66K of the sugar content.

Only ofis specimon, from &inong the tested ones, Gid not formsnt (mow
Ingses from the Deriuginskii refinery, 'pi;ﬁﬂliéeé ih 1962/58, which was cba
tained from frogen and spoiled beets by ah unsettled technological process
of continuous diffusion of Kindjulisn), end three other specimens showed &
low formenting force. The poor yields, which wers chtained frim the thres
specimens, relate to molasades which wére produced during the end of the
‘Oparé_t-’l:ing pericd, and one of thsm during the work w'itia Rundjulien's aiffu=
sion, Until the presemt tims we could not yet f£ind out tha_r dependonce of the
fermenting ferce of ':_no'lasais on their chemical oomposition. This will de
investigeted furtheri
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Cartain results of the iahoratory work on the
intensifiottion of the process.

Invettigation of the problem of the influshce of suger ooncentration
in the fermenting solution on the intensity of kaild formation during the
work with rolassee by the continuous method has shown tiat for the gréater
part of ﬁeﬁté&.‘spécimn? of molasses, when the concentration of sugey was
increased from 16 to 17.6<20%, the dkivmings of acid from the fermsriting aras
imporsed 15«407; |

Moreorer, the ctitput of molassen incrsagsd insignificantly; and 111
cortain oages; when the greatest indrease of skimmings during the growth of
the copcentration of eughr was noteéd, its output éven decreaded.

Te investigated the question of influence of the height of the fﬂfﬁén‘bé
ing layer during the continuous culture 6n the lntensity of the process.

The height of the layer was changed fn the limits of 3-8 cﬁ el 825 omg
&nd it wks ascortained thet, with the lowering of the hoight of the layer to
$ om, ekimnirga from the fermenting aren decrsased by 60X; compared to the
skimnings which werd hoted at sh 8 em height of the layer; lowering the )
layar t0 & cm given & desreass in ekirmings ¢o B(%, and 2t 5 om to 26«20%,
Thé Linorease of the height &f the leysr of the feriwhting solution above 8 om
brings & further. growth in skimaings, which inoreassd espocinlly for cartain
apﬁe?nehﬂ of molasses with a pericdicel stirring of the solution under E:ha
film. In individual levoratory exparimen@s.skimmings of aoid from 1 sq. n
camd up to edout 1;900g per a 24-hour day.

A technologiesl fnstruotion on tho trestment of molasses and on the
condusting ¢f the process of formemtation was worked out on the bdsis of the
conduoted leboratory Cipb?imntff; the featory expsriments were then begun

asecording to these ingtructions.
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‘e Results of factory expsriments at Deriuginskii refinery.

An experimental sst=up for the produstion of citric acid from mow
lasses by & psrmanent method of cultivation on high layers was outfitted
on Deriuginekis refinery. [Begin p.151)J 7

The general scheme of the ssteup ie given in figure 1. Molaszses are
kept ir srammled tanks 1 (holding capacity of aach $8 & eud. m.); from there
it enters by gravity the tank where syrup is boiled, and which is found in
the generel plantts eyrup station. Its holding cepacity is 1 oub. m. Mo
1ngses, whioch ars scmewhat diluted and heated, pessing through a trep 3;
for the extraction of machanical admixtures; are drawn by & pump 4 along
special piping mide of acldaresisting stesl to s stordlf for of the
oxparimental sst-up 5.

N Title of figure 1, Technological scheme of the experimental set=up in

the Deriuginskil refinery: ) 7

1= storage tank for molasses; 2« asyrup boller; 8= trapp &e centrie
fugel pumps 5~ eterilizer; 6« fermenting chamber; 7- “formlinnik”
{receptable for formmlin]l; 8- apparatus for the inflow of eir for ventis
lntions 9= gtorage tank for the fermented aolution.

Words in the figurer product lins

shmnsauses §term 1ine
om0, witer line

Total holding capeaity of the steriliser is $ cud. m., it is equipped
with & stirrer, which is doing 15 rev/ming and spiral tubes for ths supply
of steam amt water. The steriliser is e?nnactod, by & pipeline, to the
£illing system of the £ermenting chamber.

. In the fermenting chusber there are two raoks with 7 vei's‘a!.s in sich
one. One rack ie equipped with iron vessels, costed with Rubraxz. The
experinenta were not conducted on this rack. The vessels of the second
rack aro_ﬂaé of scid=resisting stedl, BIa=17 brand, snd their borders are
built ups |

Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7



-

Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7 118
R The size of the vessels i length 3.6 m, width 1.9 m, surface 6.3 8q.
m. Height of the borders iz 12 om.

The chamber is equipped with an inflow ventilatlion systenm (sss figure 1)
with & feed of sterilired air over the vésge'h.{ _

The 4tank has & holding ¢apacity of 1.5 oub. m; i.t: ie gradunted and
apm: a8 o measuring tank for the fermented solutions, The solution is
then purped over into the chemioal shop into the general aborage tank.

Twalve cycles of fermentation werse conducted in the experirent chamzber}
five different batohes of molaseee were tested. The prooess of treatment fof
each bAtch was sgtablished separately in the leboratory (consentration of sue
gor, dose of sulfurie acid, of potassium ferrosyanide of phosphorde acid) and
was used subseguently.

In #11 the experiments dry epores of strain 90 were utilized, which

O

wore cotained by the microblologist of the Institute, L. V. Novoselove.
The seeding of the spores on the surfess of the solution in the _visfnela wia
acsomplished by introdusing them through the ventilation system.

In all the -experimht:, %wiuﬂing no. 10, the hoight of the soiution
wag 8 om, and in exporiment, no, 131+18 ~ 11.5 em. {Begin p.1321,

Reéu@ts of the factory experiments at the Derfuginskif plants are cited
{n toble 1. In columns 2,4,6 aré given average indicators for the chamber,
spd in columne 3,5,7 « the heat ohtained in the sams cycle in different
véssols (1)§

Fostnote (1), (haervations were conduoted for each veseel separataly,

>
>
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. Table 1.
Results of the work of the experimental charber
o 4n Deriuginskii refine I
; Yo. of | Bkimsings of oitric | Yield of citric moid 'Output; of sugar' for 1 t of
the | acid in g/sq. m perf in 4 from the sugar | citric acid in fermented so-
oyole 24ehour day e lutions fh¢
| average | maximum | average | maximum averags for mtmm
for the } for & | for the | for & the chamber | for &
o ohamber_‘ veseel | chamber | vessel I vessel
3 31& - 2847 s £.4 T
4 953 @ 62.8 - 1:90
b ‘598 1010 88:0 61:9 2.62 1:61
8 646 688 43536 48,0 2382 2:08
? é21 800 5274 6746 1:90 1:48
8 674 761 82:9 §7.9 5.04 2.64
9 7“ - %.0 i 312? “
10 .{ 1088 1807 54:8 694 1:88 1:68
11 1440 1676 664 66:4 1:77 1.61
12 1581 149¢ 52:6 57:2 1:90 1:74
13 1566 1672 63.1 64.% 1.88 1.66
r
C Results, olted in table 1, show that gtarting with the 3rd oyolé; the

“ 'skinming's of citric acid inoreased, snd in the no. 10 experiment; when

working with & layer 8 om high, they regohed 1088g per one 2¢shour day from

& 4. m. of the fermonting aren.

Tnoresse of the height of the layer in

experiment no. 11 to 11.5 om, when working with thé same molasses, gave &

growth in ekimmings of citrioc acid from 1 8q. m. of the fermenting area up

to 1440z por 24<hour day with an expenditure of 1,77 t of suger in the

molasges per 1 t of acid.

High yielda of acid were alao cbtained in experiments 12 and 13, which

ware sonducted with other molesses at & height of the layer of 11.6 om.

Date of cheervations of the yields obtained in soparate vettols in the

experiment cyclen ere aleo of great interdat. They give en opportunity to

'li‘h

~w

judge about the future possibilities of this méthod. Already in the fourth

eycle, on one of the vessels skirminga of the acid renched 963g, which was

later substantiated by experiments at the Riphskil and Deriuginskii res
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': finerien, During the 10th cycle, with an_a om layer, on one of the vedsels ths
skizmings resched 1,800g, and with the 11.6 or height « 1,876g.

These figures point to the further poseibility for an inoreiss in the
averagd skimmings when cond_liﬂans for & unifornm and & moat favorable air
regine will be established.

Results of the fwetory experiments &t the Richskii refinery.

One production clmober with ohe reock was ﬂﬂiqutpp'ed for the work with
high laysre for o ohangeless method of culti.nti?n.-. The sohematic drawing
of the experimental chasber fa given in figure 2.

In thie charber & fermentation was systemntically conducted acoording
to the teéchnological instruotion, which was drawh up on the 'bui! of the
first experimental cycles conducted in tho Deriuginskii refinery. The work

> was deone with dry spores of strein 60, which was p'rcpaiio_d in ths refinery
acoording to the method of Novoselows « Protodtiankonev. The samount of
sterile -i_l_ir, which was supplied into the elanber, guarantesd an & to 12<=fola
axshinge.

Twalve cyoles of fermentation were cc!.:‘:duﬁtca in t!-zo -ex?éfiﬁéﬂtll

sharber; their results are cited in table 2. {Begin p.l138],

&
o
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C Table 2.
Results of the work of the expsrimental chamber
o &t the Richskii refinery o
No. of Skimminga of citric| Yield of oitriec | Output of _ _
the oycle | #»old in g/8q. m. | ecid in % from ] suger per 1 | RerArks
per 24shour day suger 1t of oitrie
’ apid in fer~
! pented @olue
_ o jtions"in ¢
1 890 : 4635 i 2:16
2 1085 6236 | 1:91
$ 986 : 41:0 2344
4 1026 ' 7.2 ‘ 2:18
5 916 \ 4431 | 2:27
6 040 : 59:2 | 2:56
7 1048 : 4430 | 2324
8 2032 42:8 | 2:34
9 970 : YAy 2.76 : o
10 616 2.8 8.42 | A osurtailed exs
1 836 - 38.4 8.2 | chkngze of air or
: acsount of & des
fect in the
ventilation sye
| - atem
A 12 1200 46:2 2:16 ~
I 290 | 40.0 | 2:60 |
VR 1260 - 47:6 2310
AVerage 961 o 41.2 ‘ 2.48
As it is seen from teble 2, the skimmings of ocitris moid fran ) #q.
2 of the fermented ares in all oycles, except 10 and 11, were in ths limits
of §00s1,200z/24=hour day. 1In cycles 10 and 11 the exchangs of air was
ireufficlent (triple), which decrensed the siimmings to 600g.
Title of figurs 2. Bcheme of the experimental chanber.,
Worde in figure 2; starting at the tops
airapipe: Acoording to AaBj
upper opening for air exhauat; nutrient line;
point of light; opening for air exhaust;
discharge line.
Acoerding to C « D :
a hoater; remrkis details ars not shown on the drawing.
higd {Begin p.184]

After that two more double rack charbers wore re-squipped, which started
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C to work aocording to the new method.

-

The average data foF éach chacbor

separatoly during the time of work according to the tew mothod ere given

in table .

Avoraga irdiontors for the work of chambérs, working with high layers

L and the continuous mathods

Wo. of |Amount | CItric 801d prow= ; Average ekirming of | -Average output oi‘mo-
the | of | auced in kg oitrio soid in g/ag. | 1asses sugar per 14
charber | oyoles' m. for & 24«hour {1 of citric acid 4n ¢
| L - da: S
10 13 2072.0 %61 2143
11 8 1140:0 gl - 2.68
11 8 1051:6 859 2346
12 ki 11040 BB 2:.69
12e 7 678:6 8is 2376
Total 44 6346.2 890 2,68

(>

Into the &verage skimuings cited ih table 3, are inserted ell the

oyoles, indluding also those, which were oonducted with a lowered exe

chango of atr.

Efractivenees of transfer of Deriuginskii refinery to the wérk with moe

0 cgleal scheme

An inoreade in skimmings of oltric acid from the fermenting aise wha

achisved with the conversion to production of citric acid from molssses with

the work done by & continuous method in high layers.

During the existing

method of work on sugar ths averags dally ckimmings of aitric 6cid at the

refinery from 1 #¢. m. of the fermenting eres for 11 months in 1858 cons

stituted 862g.

et
\or

with & possibility in the future to echiove 1,000z

Cn the basis of the work of the expermsntnl chamber with
molaésas eccording to the new technological écheme, the skimminge of acid

are establizhed at 700g for the Sompilation of the reeconetruction project ;
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With a daily skiming of 700g with an available fermenting arsa of
5,200 8q. m, the yosrly ospaoity of the refinery will be inorensed two tines
and will vesch 1,000 ¢.

Stmultanscusly with this“’* with the convarsion to ‘the wc/ % with moe
laeses, an lnorende i remched in the yield of oitric acid fram the oxs
pended suger, &nd, correspondingly, t-,h? sxpenditure of sugsr ié lowered. At
the presemt tims for 1 ¢ of the mcid 8,76 ¢ of orystsiline sugar is spent;
when if??ﬂf_lg with molesses the expenditure of the molasses suger will be
only 2.2 ¢.

The average yearly occoncmic effectivaness for the refinery with a done
version to the work with molasses will constitute 27,110 thousend rubles,

Bagis 4ndisators of the technicalssconomical effeotiveness of the sonw
vet-:a'ion_of the Deriuginakii refihery to tha work with molasees are cited in
table 4,

Tadble 4,

Basic technicalesconomical indicators of effectiveness of converslon of
Derluginakii refinery tb the work with molooses.

s Unit of 4 With the |Wariing
-Fame of indioators i mesdures | existing | with molasces

I sept | schemd | o
Broductivity of The plant por yesr 3 800 1000~
Expenditure of sugar per 1 t of ecld " 8.74 -
Expenditure of sugay per yeAr n 1870 &
Exponditure of molasses per 1 ¢ of adid n - 4,6
Expenditure of molasses per year -~ - ! " - ¢600
8kimmings of c¢itric 8acid from 1 #q. me of |-

fermanting aren psr 24<hour 4ey g 362 700
Expenditure of fusl per 1 t of seid t | 2182 16:0
Expenditure of menpower manedays | 126.6 95.8
Cost price of 1 ¢ of citric asid 1 | 100 34

(Bogin po1ss]
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fC\
- Bffectiveness of transfer of Rirhekii plant to the work sccording to the
3 newtechnologicel scherm.
The Rizhakii plant for citric acid production worked by utiliting
molasses in & multichangeables mothod with low layers., Its transfer to the
_ . 6 . _
work according to the new echeme will hrinﬂ:about & double incrense in productive=
"nosé of the plant; as woll as & considerable reduction in the expenditure
of molasses,
The basic technisalesconomical indicators of effactiveness in the transe
fer of the plant 0 the work with & permanant mathod of férmentation with
high layers ere cited in table 5.
Tedble 5.
Basic technicalweoonomio indicators of effectivenses of transfer of
__ Rirhskii plant to the work with the porrAnent method =
~ . Unit of With the |Utiiizing
- Meme of indicators messursnent exiating [the pere
schoms  |[mahant pas
Productivity of the plent per yoor ¢ 57 100
Expenditure of molasses (46%) per 1 % ] : : -
of oitric acid ? 9,08 €.0
Expenditure of molasses per year " 517.6 570
Expsnditure of sugar per 1 t of ¢citric aoid | " ] 027 -
Expenditure of suger per year - : ", 1 16.89 | -
Skimmings of oitric acid from 1 eq. ;. of | ]
fermpenting &rea per a 24=hour day £ 846 760
Expenditure of fusl per 1 t of citric mcid t 1.6 | 18:0
Cost price of 1 t of cigric soid % 100 | 63
Conolusions
High ylelds of oitric acid wsre obtained in laboratory snd plant ex=
periments at the Deriuginskii anmi Rirhekii plantc when work was dohe with
o~ molacses in high ayers end with changelesa culture.
e

Stadle average daily skirmings of acid of 900«1,000g from 1 8¢. m of
the fermnti_ng aren, with & yield of 50564 of the molasses eugar, wors
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peached under plent oonditions,

Tha obtained ekimmings exoesd two timee those chteined now with *t‘hn‘
work on sugar, which will permit doubling the output of the acting plemts.

lelsase of & considerable emount of sugzer for tho consumption of the
population will 'bec_:om pozajble after & tranefer to6 the produstion of oitrie
acid from molasses:

Reduction of ths cost price of i ton of scid by almost 667 was achleved
through the change from sugar to molaeses, with & simltanecus doubling of the
output of eitric acid by the plant,

The conducted work gives sufficient remson to recomndnd that all oltrie
acid producihé pht;xti, which are using the surfacd method, change to the

work with molasies,

fiteraturs udsd

1. Prodwstion of oitric toid from beot molasses in Germeny, Internte
tional sugar Journal, 1949, 61, 800.308.
2: H. B, Gottwald, 2itronensbiurefebrication, Zucker, 1962, B, 500301,

8., J. L. Trull, Microbiologlesl production of eitric acid, Reseayeh,
1063, 6, 8, 88a9].
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-Pi!‘l'“. v El. Zh‘l.l.kim, M. Dl ‘

Fukuruga Peﬁmos‘kafmli .

[Podmoskovmim mize ],

]
Selokttzu 4 Semencvodstve, vol. Bi, -
no- B. pp-Blﬁﬁsg 15856, 68l.9 505

(1a Rus.sian)

a

Vo iugih mire seléstion work in the year 1850. In this unﬁvmble
yosr, as regerds sonditions of vugoﬁtion, eail matured on only 501 of the
plantié of the earlur ripening Siberian maice 'n.riutinp Bibiriachis,

{84berian] Minusinks, Bsloiaros psheno [White Spring Millet] and others. In

the nonwchernotem belt, the growth and development of :ﬁiin?’praeu&ca iha
peculiar wanosr. In the 8outh, the leaves ani wtems ary up Boon after the
grain of ni!.u hes reached ripenass, yot in tho varieties which sucosed in
mturing grain ;:3 the non=chernozer belt, the né_cmf and leaves ﬂmiél gresn

ard succulent apd are entirely adequite for silage. Teking these cherace

" teristics into ‘eunsid'eﬁtion, wa sndeavored to dsvelop & maire varisty that

would mature grain, would grow sufficfently tall and would produce s good

yield of gresn mse unter conditions prevalent L{h the vicinity of Moscow.
Bxperiments have demonstrated that B4iberian lv‘lﬂc'ohi would ke vale

uAble m’tasrhl__for the profuction of varisties tmf would ripen in the nofie

chernoten belt. The plants of thnes varieties were, however; disetinguished

by lew growth (fron 80 om up to 1 n) end, thersfors, could not be utilized for

grain and unago.- {a-gin p.62]
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In the spring of 1960 we orossed lowegroming Biberian mtits varieties

with tallegrowing southern varieties: The Siberian varieties were pollie

aitad-pfinat‘-iiy with the pollen of the Eharkov Belaia Zubovidmaia I:.‘Hhiti
Dent]. laternsl and patsrnal varieties wers grown ina gr'conhouuf Ih that
yoar the !ﬁirkmf Belaia Zubovidmia mize szeeded in the £ield Gid not even
produce assels,

The first generation of hybrids wers seeded in 1961, a typical yesr ea
regards témperature comdfitions; their materanl varieties had been Minusinia
Zheltosernnia [Yellowegrained Minusinkm], Minusinks Belozermaia {Whiteegraifed
Hinuein¥a], Slavgorodsiads 270 {Slavgorod = Slav City] and Renniais [Zarlyl,
ad the paternal varieties Kiarkovsiaia Belsia Zubovidnaia [Knarkov White
Dent] and Chakinskeis Zhemoluthina [Chakinsk pearils

We sucessded in seleoting a considerabdble m}mher'* of ears in the wax stage
which completied thedir ripening in the laboratory. The resulte of the work,
however, f81led to gstiefy uss sontrary to cur expectytions, the height of
the hybrid plants differsd but little frem tl:zut of the maternnl esrly
ripehing varieties ani did not excesd 137 om. 'E_*he ears were olso sat lowy
similar to those of the Siberian early ripening. The expected flare of
heterosis was #carcely to be observed, .nppa:‘anﬂ:y; in erossing the mnifess
tation of the materiml inheritance was séronger, These cbservations gave
us the idea thet to obtain hybrid sesd dy orossing Siberian esrly ripening
variaties with southern mize varieties, _M: would be more desirable 4o use
southern varicties as the matermal forma.

{11lustration]s Meize sar of the Podmoskovnmia variety.

The sare yoar we planted seed of the Dneprepetrovalnia varieties: 26, 26,

27, 28, end 29, and of ths Severisnks [varioty] cbtained from Prof. B, P. Sokslev.
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' The plants of these varieties were suffiofertly tall and they pipened
under conditions of the Woscow Oblast; tﬁi Beverianka variety which comasncod
ripsning ii;.t*liér' than the others (Septerber 12) wee especislly outstanding
exmong thom. However, under conditions of the Moscow vioinity, Severiania
was far from & uniform population. The time of r%poning varied in the ‘p’Mn’ti
considerably and the form of the enrs varied elso. It is interesting that
ths plante of the ffevcrhah vapiety are short under oonditions of the Dne=
propetrovak (biset, Obviously, the plents soquiréd their height under the
conditions of the Moscow vicinity as & rasult of having been exposed to the
influence of e long dey. _

®e uaed the comparatively early ripening, tall and lsrge eared (up to
26 on) Severiankn ﬂri;aty as initial material in developing & maise warlety
for the Mosgow Oblast.

In the yesrs 1861, 1952, and 10535 the Severianka was orosa=pollimated
{open pollinated) with the hybrids previocusly ebhino&, their parental forms
ahd with varietios from the Institute of Maize. Prom the populatiocn cbtained,
w9, overy year conducted w similtansous mass Selestion of tall, sarly .mturii_:g
plants with uhiform ears, and with good productivity of grain and gresn tARS,
We nemad thd varisty population thus ohtained the Podmoskovnaia |

Aecﬁfdihg_-to 10658 datm, the average height -of the plants of the mew
variety whe 166.4 on (fluctusting from 134 o 210 om), the ear was formed
&t an avorage height of 54 om (from 24 to 48 cu) and its length averages 17.4
om (from 11 to 29 cm). We hote for somparison (Begin p,63] thet the
average length of esrs of tha bybrids {cbtained from] Mimusinka % Kharkove
einia Balais Zubovidnais was 14.6 om, Pervenets [Pirstling] » 12.4, the
" variety Dnepropetroveiaim 26 « 14.8 cm. That yaariPodmmkﬁmil bogen to

mature at the end of August and by Septexber 20 66.74 of the esrs had

attained full miurity, the rest of the ears were harvested in the milkownx
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In 1954; seed of the Podmoskovrais veriety from the 1953 melection
were gesded on the Kolhor fmeni Makearov, Zvenigorodak District, Moscow
Oblast (exporimental dase of the Faculty oft Darwiniem of the Mosoow State
University). The summer and dutumn of that year wera considerably warmer
then usually and B4.7% of the Wears of Podmoskoviaia smize had matured in the
second decade of Septerber (Sept. 11=20]0 In the ocame of the "Voronéz"haz}tﬂiﬁ
76 mmize; whish had served s & stendard varisty in the experiment, 82 .58
of the ear® had riponsd by the sams time.

‘In dcveloping Podmoskovnnia mmise, we, epart from the usus) gelection,
conducted in 1966 comparsatively important work to dotermine the variation
of auaﬁ basic charncteristics in & variety as the nurder of days from coms
plete germipation up to the appearince of malé inflorescsnce end of stigmss
in femrle infloresconas; height of the plants;, height at which the esr ia
#8Y and also the length of the oar.g' Three hundred aixty eight typicsl plants
MAd besn soelocted f‘cr_thie purpose. Thres hiindrad plants were pwasured for
mthematical emlysis,

With regard to the ?agetativi poriod, Podmoskovimisa proved to be a
fuirly uniforn population, The Coefficient of Variation - number of days
from full germimation until the emergonce of stigms - in female inflovescence
amoufted to 7£; ahd until the emergence of mie inflorescence to « 10.6%X.
casfﬂcir?x‘:‘t of Vardetion of the height of planta of the new variety is also
szall - 6.82%.

AR to the haight of ear placemsnt (51 cm), the new variety populetion
proved to bé very lecking in m_xiformity. The Coefficient of Varistion for
this character amounted to 72%. In the initial Severianks variety the average

height of ears [on the stalk] was, on the average, 54 cm (from 24 to 48 om).
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Lowaring of the height of ear placensnt in Podmoskovnais 48 dus to the fact
that the initial veriety was crossspollimnted with short Biberian early
ripening Ev&r-iotiss] and tholy hybride; selesction for this charecter was not
conduoted. 1 working with this varlety in the future, it will be nscesesry
to pay epscial attention to this economically irportant oharacteristic during
saiaotionf The Cosfficient of Varistion of ear length was -c’ompiﬂtiﬂ‘olsf
high = 14 .61. therefore selection for ear langth must eléo be eontinuée'l:

Beed from enrs selected in the year 1968 (adsolute weight 228 gr. {1,000
kernsla]) wore planted in 1956 oh the experimentel plet of the Institute of
6rain Zeonomy together with thoee selosted in 1968 (sbaolute walght =
284g:){ The mnire was seeded on lhy 23 using the 70 x 70 checkwrow msthed,
leaving two plants ineech hill. Inmedfeteiy after the planting cold weathor

2, set in, and full germamtion was noted only on June‘i.se' Pg&méskovmm bégan |
to ripen during the first deocsde of Septerder lfSapt: 1101, On Septenber
28, mice was harvested on a an experimsntal plot messuring 100 ag. m. The
yield of graen mass (stess, loaves and husks) of Podmoskovnaia on & hectaps
baais amounted to 161 centnsre, ears (without husks) to 59 centners; 67% of
them aﬁt@imd mturity, the rest were in the nilbwwax stape and in wax
ripeness.
- In 1986, Podmoskovhals maige whs seoded o7 propightion oh the Kolkhés
fment Malkarov,; ngigoroﬁtk District, Moscow Oblaet, and in the Volokolapwk
sxperimental fisld.

L.

Institut zernovogo khoziaistva (tastitute of G:’;tin Boonomy of the

teentral'nykh raionov nechere Central Regions in the EoneChornosem
nozemnoi polosy. Belt)

:(_l‘
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Kursanov, A. L.

Usvoenis rasbenient uglakisl
olisres kermevuiu systexu, it

{Assimilintion of cardon dicxide by
, plants through the oot mml.
’_; Amd; Tk 8383 lﬁl'h '!llOI- Rast, ’-.l
L A. ?iniriasevs, Tyody, ne. 10,
’c“b‘l“t 1985 461 Akl!

(In Russinn)

The scbject touohed qyon in this repord ssls with the extry of 0,
ahd of carbouates into the plant through thw root system ond thusj at
the first s 2 no direst { photosynthes

D C Yod, it pr: ;a be tlat Mo:'::::lm :1::.::.:::“ “ -
, . orbed by the rocts,

entersd vory reapidiy into the camposition ef organis coxponnds without the
pnruuptﬂm of light, was trecaterred ¢o th- assimilating tissvas and
uumuthm mcww&ﬂnybondimmuﬁ-uyra th-!un&-

~ tien of sugers and ¢f tother produsts of photosynthesis,
Sinss the time when the sbility of green plants to uuﬁmo 0, ; ﬂ
from the air was disooversd, ds well as to buidd from 4% the organio part | T A
of their bodiss, the s4usiss of this precess proseeded almcet enbirely L f.w

from the polnt of view of *air® mutrition of plamts, withoub taking Lnto \_J
sonsidsration the pﬂnﬂaluta of extry of 003 or of oarbonates from the

s0il through the root system. ¥

. Tmsuffisient studies of the prodlem of utilizatien of COp frem the

. c 5011 104 to & osrtain underestimtion of the yols of huss and of the

- bicloglenl processes 1n the soil far the crops, and & well served s s

1

. M -4
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thals for & too biased an u‘uaiﬂhin&in; of problems and of possibilities
for utilization of mineral fertilicsra. Meanwhile, direct experimantal
data, cdbtained for the last 20 yssrs, show the poasidility of entry of
€0, to the loaves through the cut stems {Ruprevieh, 1040) and through
the roots (Bergemmeshi, 1929) Overkott, 15385 Eértel, 1939; Overstrest,
Ruben, Broyer, 1940). Unfortumtely, these works 414 net draw any doe
attsntion of botanists and of agriculturists and remind Alucet ud=
known. |

ny soils, which ars very rich in sarbonstes; and whioh aleo are
characterized by an ensrgetic nierbbi.elagiﬂi aetivity, sasentially ere
an irsxmustible scurce of cerbon diexides It is suffiofert to remind,
that in the soil air there 1is scntained from 0.5 ¢o 1595. o 00,, which
1s, on the aversge, 100 times more then in the fres alr.

The soil éolution, especially with & nmeutral resction, proves %o be
saturated with earbon dioxide under thsne aomiﬁieiu, and, oonsequemhly,
conteins about 1 L. COp per ewch liter of solution. To this one should
add the asolchie and the insoluble warbhomtes, whish insresse mny times
the stores of COp which are awaliladle to the plants; and 1t seexs to me,
that it is encugh to recall an snofert school sxperiment with the sorro-
sion of the pellihed surfuce ¢f the marble by the pﬁnb rocts, in ordsr
to beccms convinced of the avilability of this sourse of csrbon dloxide
to the root systes.

Weuld it not then be possible to examine from this point of wiew
dlso the liming of l_ncid soils, which in wAny cases tells so favorably on
the yleld, [Begin p.151] as n methof, which is dirested to the intenate

.
" —

fisation of carbonate mutrition ef plants through the rocts?

Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7



b J P -l .. a
Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7 880

£ w

S

Issuing from o1l thess considerations, we began, in 1051, & des
tailed study of ﬂu prodlem of nmutyition of plants with esrbon dioxide
through the roets.

Alresdy the first sxperiments (Nurssnov, Tusin, Mmslt, 1951) bave
shown that tbe 28430 day 0ld bean plants, whose rocts were sudmsrged ip=
to the mmtrient seluticn with an additicn of & smell ameunt of MHCOy,
abucrd the saydomate with thelr rosts and tramlocste 1t into the lenves
snd other crgans, where 003, which entered thrw;h the roots, 1s utilised
in the 1ight in the process of photosyhihweiv. The “ssasory” {ezasontimet?]
o sugire, which were isolated from such lsaves, centained carbon isohope
clf, and this served as a direct procf of the availability te the plants
of oarbon diczide. Yed, the rmature of the oited phencasms needed further
finvestigation apd first of all & determimtion of the qulﬂc v lus of
this source of esrbon im the tetal nutrition of placts,

I¥ weuld be quits matural ¢ expest tmt the ecarbonates or the free
COp srs susked in by the roots together with the water and furtber oo Are
sarrisd amay by the tranapiretion stream to the leaves, In crder %o
prove this sssunption we underteck soms experiments, whare for the same
plants, whose roots wers submerged in & solukion of sarbonates; simnl=
tansously were oaleulated the amcunt of carbdon dlcxide, dbaorded from
the solutien, and the wmount of water suoked in (Kuesanov, Erulkow,
Tardspetian, 1982).

Exnmples are oitsd in table 1,

S

Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7



e Banws. ALR2M
Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7 ~820

e
- o
Teble 1.

Absorption of carbon dloxide by the roots from the solution and eustion
D D fOr GO minubes)
Souroes | ’ ~[Gontents {Absorbe] Water | Amoutt of  |CRloniated
of COp | Plants jof G0z 4n fed CG, | sucked] COp corre« | _ C

| {160 =l of 1 4n 1 sponding to | &
| | solation | sucked in |
| Beans i-;i‘a ey 814 ] L& | 280 | 0.01
‘ el * | i ' | B :
ROy | 9748 | 2.8 | 820 0:40 [ 1
ML, Suntlovar « 20 dayd  7éut { 28 | 680 { owe | 14
o ) y T i |
€0p { Beans =~ 18 day,01d} 868:1 70 | 260 0:18 | 1:58
o 1 8.1 | 58 | 210 0.18 | 120

Comparison of thess valuss has ahowh that the anount of abscrbed

N carbormte by the Lsan roots from weter is Several times higher thap )
oould be expected on the basis of ths volums of the sucked in 1iquid,
Absorption by the roots of free CO, dissolved in weter procesds, ap-
parently, even fister. All this leads to en impPprant sonelusion that
the absorption of earbon dicxids am of ofrbonated by the pocta ie an
active metaboliesl process, whieh 48 Rot 1inked direstly to the embry
of water.

We utilized scdiun carbontte ard froenokrbon dloxide, conmbaining
c‘“, for the etlculation of the spssd of movement of carbon dioxids in
the plants. In the Pirst ohee bean plants were immerded by their roots
into & 0.028 solution of May COy, which contained radiseetive carbon
in the smouht eof about 0.8 <G por 10 mly in the sstchd oase the réots
Wfé placed in & olosed atmosphare, which containsd $-8% of gasecus 00,
>

with the eame radionctivity. In a1l casen menstres wers adopted, which

A 4

excluded & possivility [Begin p.152] of & fres diffustion of c240, to the
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teaves thriough the surrounding sir. The leaves romained fliumie

negoed; while the aten was shaded with tin foil. After aiffersnt ine
torvals of tize from the upper pair of leaves diacs waﬂ aut by & berey;
ard t"h?’y wore exbuined by & counting tubo for the presencs of tagged

eafbony The obtmined results can be illustrated by two instsnces which

afe cited in table 2,.

Tadble 2. ,

 Spesd of entry of C1% fnto the lenves of bean plsnts through the roots

-(4n acunts/min por I Alie)

'iae, | Bouross of ourbon dioxide | Time ] Eouross oOf earbon Gloxids
win, TERCHCG | G0y "'"""" win. | WasC CI¥ oz
B e e B e R N e e
10 | 10 7 26 | 33 -
1B | o1 24 i 20 - g2

‘Frén these data At is soen that tha speed of transiosation of ol

‘long the plant 46 such that Alresdy in @ few nimutes after the “eomtect

of roots with the carbonate, snd especially with COp, the carbon 1sobops
i8 dissovered (this phrase contimos after tadle §)

Teble &,

Distribution of C14 in 16-days old bean plants dapending on the illumie
mation of the stex®
{in gounte/nin per lig of gresn w

_Furts of piants. {_eten sheded . .
Stom I 187

Sower ' 0 | 60

ntddle ' 860 | asoo

upper | , 0 j 2598
® Hoots are immeraed ih & 0/030% €01nELon of WpCTityy Garation o e

exporivent 14 5 hrs.
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in the upper pair of ‘1::“?..%}1&% §5, in the given onie, &t & distance

of 18«20 cia from the roota. But the movement of -003,;, or of esrbomaten
into different orgrns of the plant proaseds unevenly. In pertieular, if
the sbex oontaina ohlorophyll (ss, for instanse, in betn plents) und s
subjected to illumination, then the greater part of the moving owrbon
dioxide is "intercepted” by the green celle of the mben; without resshing
the leaver. ¥hen the etem 18 Bshaded, the enrbonaten or 00, pass it upe
inpeded and rush mainly inte the not quits fully cpened pair of leaves,
and only later on begin to sgoummiate in the grown leavas, whish aro sit=-
uatsd bensath, In table 3 L& cited an experiment with two bwan plants,
ihcri.' one plant had an illuminated etem, and the other shadsd with tin
fotls [Degin p.188)..

The scotmilation of 61% gn the 21luminated stem fe more graphisally
shown on the radicsutographé, whish are made froa plants whish roceived
. Gii‘hbﬁi‘iﬁ? with & tagged carbon through the rooks, as in the foregoing
oxper fnett.

Title of Pigure 1. Badicautograph of 1f=days o1& baan plents, which

““‘“ﬂ%ﬁﬁﬁﬁi’é?é‘;‘.ﬁ“ﬁi‘iﬁ‘é‘f&.al

From figurs 1 it ix seen, thad in & normmlly iillumirated plant
(a) the greater part of the heavy carbon is concehtrating in the rects
and 113. the middle part of the stem, which iz the most rieh in chloroe
prylt. ¢ to found nighrer than this place in only tuaignifioant
amounts, ohirly tn the leaf petivie. Whan the central part of the atesm
{b) is staded then the tagged cardon doss hol stop 't:hnri! but rﬁcl’u;
the lenves, where it acsumilates in considerable smounts.

We do not know yot those tissues along shioh the carbomates or
ufbon_dtaﬂdi, Absorbed by the rooti, are taking thelr course intothe
leaven. Yet, judging from radiomutograpghs, this course dces not procesd
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#long the full thiokness of the stem, but mainly along definite 1ines,
corresponding to the aeurse of the wasoularsfilamentous dundles.

Date, oited in table § ant in figure 1, permit cne to underatund
better the biocloglcal importanse of chlorophyll, which is produced #o
constantly in ths stemd of mhny plants, notwithstarding the poor adap=
tability of the cutinited stems for the utilisagion of CO, from the
surrounding air. In the light of the ocenduoted experiments tha role
of ohlorephyll in the stems met, [Pegin p.184] probadly, conuist in the
axsimiiation of GOy, whieh enters through the roots, what untoubtedly
sives the “transportation expensas® of the plant for the tramslecation of
nutrients from the leaves into other orgens. _

The aesond, apd prodably rot less important cirsumsiance, conpsated
with the presence of chlorophyll in the stems; oconsists ir the foruation
of & lgrg‘o savunt of oxygen during the asaimlation of 0Op within these

orghbs. The Tséular=filamsntous dundles, which sre snclosed into tissues

wherein the air enters with 2iffisuity, nesd this oxygen to uphold theip

rather intansive refpiration (Zurssnov and Purkim, 1652),

t  As it has bean shown alresdy (ses table 1) absorption by the roots
of €0z or of carborates provesds independently of the suction of water.
At the sutw time, {llumination of leaves sharply incrsases’ the flow of
oarbon dicxide to them from the gsoil., This csn be 1llvetrated by an
exporixant, which ia schematienlly presented in figure 2, where thw ace
oumaletion of cl4 by_'bun plants wes evnlusted depsnding on the L1iumi-
mtion of the loaves, For elimination of the competing activity of 4w
ttex in sxperiments with {lluminated leaves, the stem was fsolated from
light (Zagare 3)%:

Declassified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7



(8} Trons. Ax820)

Declaésified and Approved For Release 2013/09/19 : CIA-RDP80R01426R010300030001-7

PN
\' .

o N
1"_',

1eht (Pgura 2))5

Pitle of figure 2. Influence of light on the acowmiation of Cl4 gg
10-deys old bsan plants from the solution Beptléog.

Exposuré « 2 hours. _

A = leaves are f1luminmted; B ~ Dupkness, The figurea oore

réspond to the number of fxpulsss per minute.

The mechanisn of migration of sarbon dicxide in the plant hes not
been studied fully yet; we aln;o d;ﬁ not know those tiasuss along which it
wkee its courge lnto the letves.

Yet, wo found out, that COs or the carbonate, whish i abascrbed
by the roots; almost instantly is converted, and without the pertisi-
pation of 1ight, into svme kinds of orgwnic compounds, in the form of

which COp then sAkes its way to the asgimilating tissues (Kurin,

Mersniova, 19525 Rurshnov, XrinkovA and Pushiarsve,. 1063).. The nature
of these subotances ~ conductors of COp « beging to be olearsd up. Ons
can esoertaln thet in this &mse the introduotion of GOy tekes place in &

mature of & carboxyl group into the organic ssids which then move along the

Pootnots (1), fater oxpariments have shown that in darkneis the greater

part of ¢hrbon dieoxide, which enters the lesves from the roots, s
thrown off by the leaf blades into the surrounding air.. That is why
on figure 2 one should have indicated the amount of COp which 4s
given off by the leaves,With sueh & correction the totz) amcunt of
COp; which wntered finto the plent in derimess and in the light will
prove to te not as aifferent.
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piart, This mlws 1t prodadtle thak carbon dicxide, which ie sdaarbed

by the roots ﬁ"'&! e so0il, moves like the other orgenic sudatances
along the phlosm. The closest scquaintance with this form of orgenionlly
fized 00y, which arises befors the act ef photosynthecsis, ckn be of great
irterest alse for understandiog the dark phese of rhotosynthesis, shish
precedes the revewal of caydbon dioxids.

Thus, the utilization of cardben diexide by the p‘iune from the soil
appeers to de quiﬁ & oomplicated p‘hyi_ielogiaﬂ process, abeut the axiage
tance of which we @id not know befere. The specific value of carbon
digxide, whioch enters through the rocts, ¢sh differ for ‘the gemsral
setabolisn and, in particuisr, for the carben nutrition of plants dee
pending on the sonditions of existence, &5 well as ¢n the kind and age of

()

the plant,

Instituts of Physlolégy of Plarks
in the e of K. A, Timiriaser
of the Aondeny of Solence in T3ER.

[tegin p.156].
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Usvoenie rasteniami uglekisloty ;}\
cherez kornevuiu systemu.

(Assimilation of carbon dioxide by
plants through the root system).

Akad. Nauk SSSR Inst. Fiziol. Rast. im.
K. A. Timiriazeva. Trudy, no. 10,
p. 150-155. 1955 451 Aklb

(In Russian)

This paper summarizes work on the entry of COz or bicarbonate into
the plant through the root system and its incorporation into plant tissues
through photosynthesis or dark fixation. The findings result from the use of
C'* enriched €O, and would appear to be reasonably well supported. The data
accompanying this paper are somewhat scanty, but it is of the nature of a
review with references to primary publications. The Soviet work seems to be
largely original and not a duplication of studies elsewhere. This topic has
been neglected by U. S. workers. Quantitatively, the phenomenon is not
important, but physiologically it is of considerable interest. The rapidity
of fixation of root-presented CO, is surprising.  The suggestion that much
of the CO, involvedvin the epidermal tissues of the stems of plants may come
from the root is novel. An unexplained feature of these phenomena is the
mechanism of translocation or migration of COp. It is suggested that there
is some type of dark fixation in the root to a metabolic intermediate which
is then transported to the photosynthesizing zones.

_A. G. Norman
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Trans « Ae82),
(In full)
ce

Arkhangel¥skii;- Pav, P.

0 bortbe & golovnss, ned.”mn
tselinnykh semiiekh.
{About the contrbltof smut
, on vi?gin hndi]e ~-

‘ Zashoh, Rut. ot Wid. i
Boleknei, no. ¢, p.eﬁ?.
195?. e21 21
(In Russtan)

‘.Eﬂ'ri infection of grain orops by aﬁt futgus incrassed of iate in the
northeeastern sblasts of Kazakhstan. . § )

Outbreaks in the growth of smt were rarked befors also, éspieully'
during the wap yosrs and the few first years ulft,ér it:; whan the control of
axut was mgioatodé In 1948, for inmtmnse, 1166 th'ouﬁma W of grain erops
were condexfied on asccount of smut in the six iorth-nitern oblasts: | Alonoline
shaial, ﬁrﬁg&nﬂimkﬂn, Xokchetavalnin mumnmu. Pavlodarskaia apd

‘ 8mro—hﬁmt&nsknk, or 4% of the -.pprtﬁttod aren,

Durihg the follewing years, owing to the systemmtic disinfections, as
well as the introduction of smmterasieting vapletiers the infection of crope
by this disesse decrsased, but then it inoremsed wgein., Thus, if &n 1952
2.2% of crops wers condenned on Modount of amut infection, then in 1853 it
ms ¢.008%, ;nd in 1964 already 6.08%, or 160 thousand ha, and the smount of

: )

_#eedn which were infected with smut boils wes double of that of the pree

#

- ceding year, ' {

Damiige, which is eaused by smub osn be determined mﬂ.y ipprai!.mtﬂy-'
If ohe assumes ah aversge yleld to be 10 o [oentmed = 100 kg = 220,46 1bs)

] B IR

=

g1
.
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t:: per ha end the infection of plantinge with smut at 5%; then the losa of grain
from the full area of plantings in all six cited cblasts in 1956 will be
748 thoﬁsa.rm o« But for this caleulation only the appfoba'ce? sras wae
considored and thd minimml percentage of infection wee taken, The ectual )
losses from the whole area of phnt;l sre, undoubtedly, several times highor, .
In 1564 the loss on scoount of smt comprised at leu\t 200 thoussnd ¢ of gi:ain.
Yot no one is :uriously -occufied with the prevention of thess 10?:5&&."
In tha six cited oblastt of Xazakhstan thars are 1,?83 kolkhozes.
They are plan‘ai.ngn over 860 thousand t of saods of grain cropa, the tins
aviilable for the treatment af these seads is a little over ons month bew
onuss of the wsather and atﬁr conditions before sowing tims, | In order to
disinfect in the course of £0 days such an emount of seeds one requires 1890
ased traatiwnt machihes PU-1, taking into consideration their averages doily
- ﬁ?oducuvzc capacity about 16 ¢, But i’u‘buﬁily there are only 456 machines
available. And this muber s certainiy; quite immdequate.

The same situstion existe 't.lio in the remining ohlasts of the ro«
public, and somstinen even worae, Hers, for instance; is vhat the egrie
sulturists of the 8henomikh£nikoi 75, oi‘ the Vostoehnooxo:ﬁl;dutaukoi
cblest?, N, Bfremov, s.'xusnateov and T, Badulisa write: M eess WO MVve no
resources to disinfect our sesds px_'opsrly.' Neither in kolkhozes, nor in
M5 thers are no #peciel machinery. The seeds must be treated in ordinary
barrels by hand, which leads to & greel expenditure of man power, and of ten
to & poor quality of disinfection. We eeked repeatedly ths (blast? Des
partmont anhd the Minietry of Agriculture of the Republie to furnish us with
the required muber of mmchines for the disinfection of seeds, but nothing

P brought results®. |

-
if
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H

o In 1986 for the 196 kelkhozes of the VostoshnosRacakhstanskais oblast(
there wire Altogether £2 seed trsatment mehimg PU=1, and during the last
two years only 16 PUs1 machines were brought in. |
ﬁ!nt are the prospacts for the msohAnization of sced treatmsnt work?
Unfortumtaly; this problem 44d not £ind ita full ioiui:ht} either in the work
of the operative organizations, or in the scientific ohes.
vizh {All<Union Institute for the Protection =i:‘r_Plantif| is condtrueting
an a'tt;ac!maz;t to & cozbine for the i:rsatmn-b of seods, Will this fully )
coive the question about the mechanisation of disinfection? 'cerﬁinlq"hat:
Bavsral H'I'Swill mke thesé homenmds sttachmente -a.;.i& that wi'll"bé -9'11.-' A
construction of & highly profuctive disinfection machine is needed. & )
 would be best if 6 ceed trestmsnt mcﬁim‘ wag (Begin p.7] linked to the seedor.
A quick relsass of highly productive seed trostment wachines is noeded.
- The mpin Govermesent Imspeotion on the Quarantine em the Protection of
Plants of M3Eh 553R [Dapartmant of Agrisulture of USSR] not only did not
taks & firm position towapde sofence in requiring to build & nesded dise
infection machine; but also permitted the most powerful dlainfection machine
FU«1 to be taken off production of the Unton factories and ite production
was entrusted to seperate ropublics. One can judge of the results of thic
aeeiﬁiaﬁ by the exsmple of Harakhstan.
Yot, in July 1958 the Soviet of Ministers of USER emtrusted the Sovist
of Hinfsters of the Fazakh SSR to provide for & produstion im the republie of
the seed trau{‘mént machines PUs1l: 300 machines in 1068, 1,000 in 1954, and
1,000 $n 1066,
The 8oviet of Ministera in Earekh 8SR entrusted ths Soviet of Industrial
PN Cooperntion 'fith the organizaticn of production «f PGl in local workmen's

assvoiations. The Soviet of Induatrial Cooperation charged the artel
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o "Hotalllet® of the Djssbulekii Golast! Produstion Soviet with this job! The
artel. ihieh.dia not have agguate equipmont nor buildings for the produehion,
after mrpy diserdpancies over the lack of metal and of parte (Gall's okain),
and 60 on nevertholess mastered the production of PU-1. During the the
Dext year production of machines wae organired and 700 machines were shippsd
to different fepub'lics mccording to the order of M3Kh SSSR. 840 rmrchinse
wera shipped to Kasakh SSR ob'l‘ate in 196563 during the first quarter of 19866 =
428 machines were ehipped (éhose whioh remained undelivered from the 1056 plan.
Semiwhomemsde production was, of course, reflected in the cost of the
maochine, which was 700 rubles, whereas in 1950 this msohine md a price of
580 rubles at the Union's milis (the price is given ﬂith?ﬁt the addition
charged by Sel'khosemad [0ffice of Agricultural Supplyl)s
In 1986, according t6 the snaual plan of supply, ho disinfocting
et machines were shipped to Fazekhstan « the Minietry of Agrioulture of USSR
forgot about them.
Thia is the sftuation with the disinfeoting machines, wnd, &s it is
known, the dry seed treatment oan ofily, be dohs properly by machines. It is
ho use &ven of speakifnig about disinfeoction by formalin under the ccnﬂition§
of planting on virgin lands of the northesastern cblasts of the Earakh SSR.
Ovor 850 thousand ¢ of seeds must bg soah in & most brief time, the bosic
mase » during the course of 10 days. The organizatioh of & moiét disinfecs
tion and deying of such en amount of &esds during an extreémely unsettled weather,
which is ueual for the spring period in the northesastern cblasts, aid ih a y
periocd of 3«5 days before sowing « is & problem which cennot ofbe essomplished.
The chemicals for dlﬁinréotio? aye not delivered annually in their full
Ldhe volums to the northeeastern cblmsts, And every year after the énd of plantings
-

in the warehouses of Sel'khorsnad there are left considerable stooks of dise
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infectants. The kolkhotes do nob select any disinfoctant matsrials, and
those which buy in most capes oonduet thelr disinfection by ehoveling up
the Aoeds and the disinfscting meterinle within the body of thelr cars, or
in boxes of t!‘m‘aaédard s and so on, which, in foé%, ie only aﬁ Appearance
of dieinfection.

Trantment of seeds of all grain orope, as & basic link in tho system
for thy aontrol of smut, in view of such & situation Yeoomes more and more
discredited in the eyes of the mephors off kelkhores and of agriculturists and
alpready is not & required agriculitural memgure, a5 it was befors the war )
or during ths period of the firat few yeare after .tht Great Patriotis War.

Such o situstion is pregmsnt with dangerous cousegusnces - with e
sharp, all increasing m{eatm;ﬁ of grain orep plantings dy smut; & situation
which we &iready observs. '

What 45 4% that can change the situation?

Pivet of all, the attitude to the govermmental system of measurss for
the control of sruts There ehould be given an actuel suthority to the
governmental system, And, for this purpose, conditions mush be created under
which the sead trestmont works can be filled in the nscessary pericd of time
and be of high quality, Ous wmuet Mave an edequate number of highly
qualitied seed treatment whchines and effective dry dleinfectants., Ope muat
strive for sn ectusl responsibility on the part of farn 1@&&5 for an fow
curtte chrrying ocut of the system of measures for the control of amity

Secondlysregulation of sesd growing, Wheh the sseding ares of esch
kolkhos will ba provided with healthy seed material, which is free of smb
&nd which was grown under high agretechnical conditions, one should assums,
that the problen of contrel of smmt will bs solved very fast and with prow |
it to ths production. |
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Admintstration for the Provection of

Plants of tho Dopartuént of Agriw
sulture of anakh S8R,

W ' ) s
. \
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| " Ruchaeva, Ay G, 3 ' ‘
i

Antiblotiki Eei.ira@sho Bor'by 8 sabolevaniem

vinogradnoi lozy mil'd‘*fiu.

[Anti‘biotios 4h the contro! of graps mﬂ.ﬂe\v].
; ‘ ’% \ &
' l Ahd. m& SSSRQ VOBto. v. 23' no, 12. ?.53-5&-
! Dec. 1966« B1) AXlaV

(In Rusi'inn)

e

It whs hoeesnf*y. first of 111, to rind antibiotios which are able
to depren,ﬁmgi Plagmopars viticola, - Hmver. culture of the mildew's

pnthoéﬁnm not a8 yet cbtained by anyons. - Thue other means had to be

1 fcullid'. They used the myaoliem, which was formed on the Isaves of the ine

% O , Tected, plants, for an ertifictal infection of the phﬁﬁ""in erder to cause,
at wil), mildew on healthy iewéi of aesdlings end of young plents of grepes,
and then to select the antidiotics whish will prabeot the plants from
mildew. . . *

| & further, priblen was to find a way to ntroducs the antibioties into

the grape cuttings and leaves. The following antibiotics were tested:

streptomyoin, penicillin, syntowgoin, "levonitsstin {1evanyoetant],
terramyoin, _bioﬁmin ('{:ho' pure preparations) end antibiotis no. 1609,
which i8 & prepsration that was cbtained in the Tnstitute of Wlorobiology
from & culture of dctinomycete, Basides this, other aatibiotic substanses
wére trisd in their m'.ts.v"'av séﬁﬁ, ih the fam of cultural liquids from

-

different kinds of sctincmycetes; and those most active of them in the
! o fungt spestrum (ro. 1689, no. 2286 apd ‘0. 2789) were takon into research.

As 8 pesult of the conducted investigatione it was found that from an
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aqueocus solution all the above cited antibiotics enter eaeily into the
graps cuttings with the exceptlon of ayﬁtnmin and no. 1608,

After it was ucerta.lned which of the antibiotica wore easily absorbed
by the tiesues of grape vines and did not produce eny toxic action; a sax:ios
of experiments was conducted in the .use of antidiotiocs to control mildew.

Threo series of aiperimaﬁts have shown that ponieillin and tho rative

antibistic no. 2739 protect the plant from mildew. 'Pla.ntai which were

trea{:od tith these antibioctics were not infeoted with mi.ldew.

Experimonts were also conducted to determina if mildew sould be ocured.
leaves, with en initial stago of disease, when thers were spots but no
aonidie yet, were subnmerged by thedir atems into the antibioctic solution

for 8 hours, then they wére removed and placed into the moist chamber of

' ths oven for 2e8 24ehour days at 24*, The effect was evaluated according

to the devslopmont of conidir on the leavas.

It was ascertained that terranryqin; biomyein, syntomycin, and the
aative liquids from sotinomyeetes no. 1669 and 2286 ﬁid_not i.m;.erfai-o
with the farmtion.of P_:laémopara viticola fungi conidin, Btreptomyoin,

" levomyoetin and no. 1609 retarded somswhat the formation of oonidim on

the grape vieaves, but still some of them appeared on the down side of the
leaves., TWhereas on the leaves which were trented wit}} p&ﬂiouli.n end no.
2789 conidie di4 not develop, the proscoss was cheoked.

The obtained results permit to rmke & conclusion that some ant!.bié'bi&s;
and, in particular, penicillin end the actinomycetes preparation no.

2789 can be en offective msaha for the oonmtrol of mildew on grapevines.

' The fact, which was previously established by the Institute of Hiocrobiology,

that antibiafiea ean enter into the plants not alone through the root aystem,
but also through the sboveground organs, has facilitated thie problem

songiderably.
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k ) lobanov, P. P’.‘ : | '

Vuhﬁyw voprosy maukd 1 praktiki.

{ tmportant pfoblm of asience ihd practicel.

. Faukh i Peredavol ﬂpyb v Seltgk, Xhot. no. 7,
+ W July 1956. 20 Weo2.

(In Rusaisn)

L]

fn the 14ght of decistons of the Twenbisth Convertion of the Commnists
Party uf.‘ tho Soviet Union on the wtlﬂths of solentific ine
stitutions in the further development bf ngrioultural uoienua. the préblam

ebout & development of & system of rmnihg according to gifferent rones of

O our country acquires & specisl inportanei. I nqnirn sn urgen‘!: decision
80 as substantially to help kolkhozes and sovikhotes to raally incretes pros
duotion of all kinds of agrioultural products for oni_hundrod heoterss
of land with the lesst expenditure of lebor and money. |

Thus, bif‘ore agf-i.culbural goience stands & pro‘blem to work out &

_‘ solentifically based lyetam of fﬁrmins ihich oan be applied in baai.e
matural « sconomic sones of our caunt?y. !‘ho oriterion for its real scientis
fic and practical usefulness will be an a‘biolute fulfillment end overfuls
£illmant by ech kolkhor .of assighments on the delivery and sale of producta
€6 tho gévé?nmnt; and production of such an tmou'nt of products; vhich will

fully satnfy the needs of eva kolkhoz in thoi.r owh provicions of grains,

. forage, sesds apd in bui.iding up the neadded curpluaea on the farm.

*pootnotes An ebbreviated sherthand rapor{: of hie pu‘ouo addresd at tho
O AllaUnion Confarence of the Workers in Agricultural Seience.

L . F43
. (P, P: Lobanov is thé President of the All-Union ‘Aes.demy of Agricul=

| tural Seiences im, V. I, Lenima].

|

|
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The richest mterisl has been kcoumulated in the arsemal of agri-
cultural science and of the leeading practice; a solentific analyiis of thenm
permits working cut and recommending to the industry the most affeotive
systen of mstsures suitsble to etch matural - economic gons. This is their
next and most impertant problem. It does not axolude, but on the contrary
brings to the fors a requirement ¢to all institutesz and to the sxperiment
stations to conduct desp theoretical research, to sccumnlate new experis
montal date 4 & basis for a scientific development of methods for & mrthuj
progrees in our rurel economy, to expand the science end to push 1t forward.

It is known thet our country hes varicus paturalesconomic econes; and
the syston of afarm :_mﬁu.gmnt for saoh of these peculler zones must; of
courss, bhe different,

o Inthe zone of south=east und of the lsnd along the Volga, for instance,
the most eseentinl condition, which determines the level of the ylold of
the ﬁin.‘orop hore = spring whest, as it is known, is their provision with
moisture. That is why the efforts of sclentific workers must be directed
to the utilization of the airudy known, and to the §mlopmnt of new
methods for the sccumulation of molsturs in the soil.

Gheorvations of many yesrs show thﬂ-; th; run«off of melted wmtera in
these regions rt‘ngu rrm 100 to 600 cub. m. for s hectars, and scme ysars
it inoreases 2«3 times. On the territory of the 20 arid oblests of RSFSR
and of Eatakhstsn only, comprising an overall ares of over 200 mln hectares,
the volune of waters of local runeoffa resches 3640 billione of cubic
meters. They carry off anmually & huge smount of moisture, wash off the

RN fartile layer of soll; decrease the sffectiveness of fertilizer: anad gt

the saps tims cause the erosion of the soll with all its nftoréftaetsa
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- The experience of leading kolkhoxes and of sovihoses on the Iands

along the Volge and in Kazalhstan testifies that the un_of f:ho eimplest
| and wall knm methods permits to additionnlly harvest 1.6s2.8 ¢ {oentner =
100 kg = 220.4€ lba] of grain.

Por instance, the experience of kolkhores, in the zone of Dergachevs
siaia ¥1S [Mbchine and tractor station], shows that plowing ecross the
slope with 'plm without mouldsboards in 1985, an unfavorable year, in=
crensed the stai:n of water in the soil by 840 cvb: m per hectare and raissd
the ylelds by 1.7 o of grain conpared to the reguler plowing acrose the
slope.

St&11 the enount of these works on utilization of waters of the
lo06l ruh-aff:‘a,— whish 40 not require any outley of capital, clearly is
insufficient.

.‘IA i

- Retention of snow, retention of thawed whters and & wide develépmant
of estuery frrigetion in arid regions of southesast must be regarded &s
the foremost national egonomic problem.

Of great importense in thia sone ars slso the timeliness and the cone
oiseness of the time of sowing. The srid climats of the southessst proe
determines the pesaibility of the loss of ths crop through shattering of
grains: That 4¢ why here the harvesting should be done in &s short & time
a8 possible, by utilicing widely separats hn?ﬂgting for grain erops and
an intengive utildeation of & flaet of combines.

Different -eant;‘li.tionl for farming shepe themselves in regiona of the
nonsChernosém beélt, Hers the precipitations &re more or less sufficisnt,
but ths aoi!.a are poor in crganio matter, are structureless sand often are

PIES highly ®eld. For this resscn the problem s to widely utilize the organic
and mineral fertilizers in these regions, & & chief anm‘_ntion tor ob=
taining high and stable ylelds of all) agricultural orops.
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o Hare are found the richest deposite of peats, mich of limsstone .and
tofe. These patural rescurces, whenr utiliced together with manure, open
up réally unlimited possibilitien for field fertilizing.

But, notwithstanding thﬁt it is well known in science and practioce
how o utilize looal fertilisers, how to organise penteranure farming,
these methods are not yet used on o wide encugh scnle.

¥or regions of the non«Chernozenm belt the use of organic « mineral
conpounds, of green menure, of phosphorite meal in its pure state, as well
a8 in composts ares of great importance; :l'iio_tht introdustion of granuimtsd
aupsrphoaphates into the rows during pianéingc

It 48 necedssry to widen the use of patissgum fortilizers, the

" resources of whish are almest unlinited with ue. Also deserving B’itihliiﬁ
{Begin p.5] use ere the bacterial fertilirers and the microfertilicers.
e Workers of the chemical industry mmat also exert évery effort fa the
raising of the quality of fertilizers which are put out, for the expansion
of thelr asscrtasnt and a much faster tranifer +o producing fertiliszers in
the form of highly concentrated products, susch as, double superphospinte
precipitate, amucphos, nitrophoskR, ahd mny other,; which contain two.-
thrae times more of nutritive olements, than the ordimary fertilizers.
Tranafer to the production of highly concentrated fertilizers will
raduce the cost of railroad transportation of fertilicers by helf alao
the expsnditurs of labor for the loeding « unlosding jobs; the price of
introdustion of \:ar—i:i.iiura into tho 041, ot well as the 'i:_ipénﬂiﬂ far
transportation from the base to the kolkhores snd sovikhoszes,

Liquid nitric fertilizers must receive & wide aistribution in the next

s fow years, 'l:toaus"o they ire cheaper in cost than the standard "enitrie
fertilizera, Thus, ons of the urgent problems for the soientiffc inmsti-
tutionas in the non-Chernotenm fone, along with the cthers; is the devalopw
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— ment of & aystex of messures for fisld fertilization,

In the =nond0f}ornoun rone are found veet natural forage lands =
mendows, pastures. But their productiveness is intolersbly low, and this
haspers the development of dsiry animel husbandry in this sone. Hence,
one of the most important levers for & further rise in ferming in the none
Chérnosem belt is the scientifio development and the introduction iuto
produstion of & system of measures dirsctud to raising the produotivensss of
metdows, to the oreation of cultivated perennial pastures, to & wide
distridution of clover plantings, #s ap important condition for the strenjthe
ening of the fodder base, to an inoresse of the fertility of the soil and
& development of fisx cultivation us ohe of the basic branches of this
gone's egonomy.

The characteristic property of the non=Chertozem zons of USSR are -

(v

its large sreax of bottom lands, which is & favorable condition for the
development of oomoroisl sheep rateing. Production of vegetadles and po-
tatoes ii especially important hers because of the presence of & large
number of citiesr and of lergs=sonle industrial centers.

Vagetable cui‘bivaﬁion_in coverod ground must bde dwoloiua on & Jarge
sczle around t'hefe cehtora. One of the tight places in this business is
the lack of fuel, But at the same timé many of the industrial enters )
prises hava huge heat wastes in the form of hot water, steam and hot air.
By utilizing these, it is pdsaidle to gharply widen the production of vew
gotables in winter and spring. The MNoskovekii Petroleun Refinery cah serva
a8 &n -eﬁmpli for the organization of hothouse sconomy utflizing the heat
whgtes. In 1988 three hothouses, ench of an aren of 1,000 8q. m., wers
% conetruoted hese and this mde it possible to supply with vegetables ell

yaar round the kindergarten, day murssry, the messwroom and dispensary of
the factory. |
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Unfortunately, this nice baéinning did not becoms wide spread. The
golontific institutions, whick did not study thie interesting experiz?ht
and 214 not try to introduce it into the industry, ars mich to blame,

‘The zonal peculiarities for the conduoting 6? farming stand out ese
pocially clesrly in the republiof of Central Asis. Of firet importance
in the cultivation of sotton is the development of problems which are
sotinected with tho.introdﬁction of the check=hill method &£ planting with
narrowed interrows, .The sees industrial eiporiﬁsnﬁ by Tadehik SSR has shown,
that this mothod of cotton oultivation lowers, by approximmtely 55-407 the
outley of 1ﬂhor-expepded for the interrow cultivation of plantings and for
the control of weeds.

One should sey, that our scientific institutions have done very 1ittle
for the economie interpretation of thia mﬁthod!‘which wa8 born of préactice,
evon after it showed iteelf from the best side.

In connection with a corgidarablée thiskening of plantings in the
marrowed interrows, 29 wall as the need for & speed up in ripening, meny
problems in cotton agrotechnics require & rsviuion and first of all the
methed of irrigation, the time, the norms and methods for iriigation, also
dates for fertiliter applications.

The scientific-ressaroh instftutions on cotton until 1stely recome
nended that the basio doses « up to 70 perosnt of phoaphoric fertiliters,
be introduced in the fall, under the besio plowing, to the depth of 2830 ~
and more centimsters, and only 30 per cent used in the form of top dressings.

Individual kolkhokes and even whole raions of Tadshik SSR reajooted the
autumn application of phosphoric fertiliters and began to use phosphorus

entirely an top dressing. Zhe truth here is in favor of the praction.
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Defoliation produces & big influence on the hastening of ripenihg;
4t also inocponses tha productivensss of tho cotton harvesting machines

as well as improvas the gquality of fibera. Nevertheless defolistion is

being adaptad very pocrly, iThe basic defoliant ~ oaloiun cyamamide = i

not entirely suitable for our erid raions., Best results ore cbtained from
magnestum chicrate; the produstion of which is not yet organized on such
& large scale that one could stert eny wide industrial experiments. Fore
6ne hog & perfest ground for expressing a grievance to the workers of
ohemicnl science and to the chemicel industry.

In coshection with the widening of irrigated lands in the republics of
Contral Asia, during the current Five-feir Plan, attention rust bs glwen to
the problems of frrigation, to the regulations in the use of the waters, to
the selection of oconomically profitable cropa.

Alfaifa, for inatance, i.g irreplaceadble in the cotton orop rotation for
obtaining & high cotton yield. High ylelds of alfalfe in ita turh posi~
tively influence the fertility of the soil and the production of fodderd -
with & high content of protein.

Together with such a vigorous sourse for carbohydrate fodders; as corn
f¢ {and its ereas $n Central Asis xust be considerably widensd) this will
provide & stable fodder hngo for an extensive devalopment of animal
husbendry in thess regions.

From the above oited instances it is seen how mch different are the
sorditiors in variocus sones of our country end how vitally importent it ias
now, reating on the experience ieaumiatog in science and in practise and their
data to develop & zonkl eystem of farming,

It seons to us thet & syatem for farm mamagement, which is worked out

by the zonal institutes with the help of workers from higher Iastitutes of
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learning, from experimént stotions, and from leaders agﬁ spaoialists of the
industry rmst be discussed at ngf-ieultu::ti conventions. It must become &
guide for kolkhozes, MiS'e and [Begin p.8] tovkhozes, which then will intwos
duss some more precine detalls which are applicable to their own conditions.

Yhen working out & system for farping according to separate miural-
economic zonen, one must take into consideration also certaln gene;:t‘l
probléms, besides those that ars speoific to esch one of the rones.

In the field of animal husbaridry such general probleme will be connscted
with ths duilding up of a stable fo?dor bene, although this queation has to
be solved differently for each zone.

Inoreases in corn plantings will help to sherply reise the firoduction
of fodder in all the regions of the country; but for a fullevalue feading of

: enimls and poultry , together with the widening of corn plantings and of
the heightening of their ylelds, enlargement in the production of protein
fo&dﬁa, in the form of leguse phntingi, which wil) vary in their ssscfte
ment ascording to sones, acquires & very important meaning.

It is very important &6 expand the production of combined fodders for
anizel huabandry, enriohed with protelns end vitamine, as well as to utilize
pErtial p'fotaiﬁiaub-tieu'tou such &8, for example, uret,; antibiotlios and '
mineral fodders. .

Inprovemants in breeding work requiré very serious consideration, It
{¢ necessary to say, that ws do not pay much attention to the ?tﬁ&iﬂl and
atilieation of the phenomenon of hetercsls in anims] husbandry. MNeanwhile
svery thing indicutes that hére e:‘_tiitt & huge 'ﬂnm for an incretse in

AN the productiveness of the animmle. Crosssbrssds adipt themselves better
to the conﬂiﬂonﬂf of Mife and give more production per unit of fodder, than
puredbred Animils.
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— . It is urgently needed to start sslscticne of braeds for industrisl

cross~breeding in dairy anipal huebandry.

Searcity of highia%s,aa pedigreed producers of the necessary brasds
oannot limit us &n thia business as there is & method of srtificial ine
namﬁ}ationﬁ which permits to service 1s2 thousand cows by each pedipresd
bulli |

By introducing artificial insemimtion everywtiers it 1s possidble ¢o

"quiékiy ovearcome the usunl shortage of good pedigreed producers.
| If the grtifiﬁhi ingsemination in éheep brodding is conductad aatise
factorily in our sountry, in large cattle ‘ﬁfaoaing it is most umsetice
fagtory. |

Dairy ferms with pedigreed cattls, by utiliring ertificiel insemie
mtion, could @rvi&c millione of cows in kolkhot herda by the best bulle
in the country. This method is especislly promising in the problem for the
Sinoreass of fet sontent in milk of some breeds. '

Tho &dvantages in cross<breed anizals uake the work of breeding pure=
bred catile very impertant. Yot both pure _bi-'eoﬂtug of mhliuals and subplying
with pirebred imtsrial are organiied badly. And witheut A well organized
bresding work one oannoct orgsmize an }inte'f'fbi"ooﬂ erosaing on commercial
animl husbandry farms widely snd properlys

Organization of intersbreed crossing in poultry bresding cen inoresss
sharply its productiveness. As erperience indicater, meat production is
inoreasod by 26%, and eggslaying by 6-10%.

Inter<bread orosses in swine wui_izaiéx 1488 fodder for the produc=
tioh of meat than do ths pursbred ones. Virtually the problem of selec=

L tion in t}if‘fﬁt‘éﬂ% regions is to find two or thres bresds of &wWine foF cross~

breeding.
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~- The problems of veterinery science sre great. Losses in aniwnl hus-
bapdry from anizel diseases are still very considerable. Our velerinary
-soience must concentrate its efforts for finding new, effective am oherp
means end methods for prophylaxis end treatment of enimel disesses. In
domestic and foreigh practice the use of sntidlotics has proved itself as |
an effective means for the control of wvarious anluml -&iuusgn,—. a8 A stine
ator for the incrense in waight of young animals and birde. These problems
requiresmoroe attention.

In tim struggle for & sharp ascent in agriculture the strengthening of
the raterial-tachnical base = the squipping of MIS, of scvikhotes apd
kol&ozel with the nmat_toohnical aquipment and its corrsct utilization
is of dscisive importance.

RN The urgent problem of the scientific institutions is & develophent of
& system of mohines for @ complex mechanitation of farming taking mto_ |
considaration the conditions exiating in different sonss of the conntry. It
is necessary to improve the 'trork of planning and construction of new agrie’
sultural technical squipnsnt. )

¥We have sericus defecte in this vork, For instanée the meedling
planting machine does nc;ﬂ: gusrantes the rsquired éuali.ty of work, is
ubrelisble in operetion. It is economically ineffective - fit doss hot
decrease the outlay of labor for vegetable planting. Unfortumntely, data
aboub the constructioh and production deficiencies of the machines are not

géneralired and are not Btudf_dod’ oither by the sclentific ifnstitutions, or
by the sgricultural agencies, _?hc methods and program for testing the machines
nsed very serious improvemmats.

- Vaat warks in the field of clectrification are being contemplated.

During the sixth Pive=Year <Plan Ao murber of slectrified kolithores will be
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doubled, the e‘lg?triﬂﬁation of sovkhotes and of machinsetrastor stations
will be finished,

The basic scurce for the electric supply of kolkhozes end sovkhozes
will be their ¢onnection to the networks of large governmsnt electrostations
end powsi eystems. 1In connection with this, in tho next five years, hundreds
of thousands of kilt_metof-s of rural electric 1lines of high and low voltege
mst be constructed, Saience mist work cut the most economical methods for
transmission and dietribution of eleotris power on the farms.

One should continue and amplify the work of the AllaUnion Scientific
Resesrch Institute for Rugal Biectf'ifiqatioh; they suggested electric transs
nission linss utilicing the earth as one of the leads, which will eave 80%
in leads and isolators, and lower by 20-26% the cost of comstruction of
rural electric linse.

A fagr oriticism of the esonomists « mgrisulturists by the 20th Con=
vention of the Farty will serve as & serfous impetus for & basic improves

ment of soientific wark in the field of sconomics and of organisation of

agrioultural production,

The efforts of economists must soncentrate on the solving of questions

for the raiaing of labour's productive oepecity and the earning capcity of

the industry; on the planning ahd apecialication of agriculturej on efficient
distribution of brianches of agriculture and their ocorrect 60’2131&111:'3.65 in
varicus mtural and economic regions of the ococuntry; ﬁ!o’gin pa7] on how to
inoreate the offectiveness of utiliration of 1lands, Bﬁéhiﬁ'ui. technical
equipment and labour resources; on improvement of the organiration, stane
depdization and remineration of isbor in kolihoses, MIS end sovkhoses;

on strengthening of the mteriel interests of the workers of kollhotes,

NTS, snd sovkhozes in the increams of the yielding oapacity of agricultural
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~- srops and the productivenest 4n animal huebsndry, in order to receive the
greatast amount possidle of production frdém each unit of ares; on the
 inorense in the earning capacity of basic branches in farming and animal
hua‘bandt‘-gg on the soonomic effectiveness of sgricultural end soctechnioal
neasures .

The direction of TeK of the EPS8 to turn the attention of ocur eadres
to the problamd of economios will be succossfully sccompliched, when the
whole army of our sclentific workers will be ir_mlndad together with the
soononmists into the folving of thése questions,

The resolution of TeE of EPSS of our Party and Governmsnt “About the
seagures on the luprovement of work of the All<Union Acadesty of Agricultural
Soience imeni V. I lenin® gives us & olear program on the rearrangement of

the Academy's activity and of the whole system of dgricultural sclentific

O

research institutions. e

Carpying out this decision, the Academy will take all the mensuresd in
order to énd gseriocus defisciensiss which are hampering furthef devalopment
of agricultural science, will wtrengthen the bonds of sclentific institutions
with industry, direst the energy of sciemists to the solving of actual
problems, to ratse theppart and ths responsibility of scisntific workers in
the guidanece of farming.

Ths urgent problem of the Acadeny is the slevation of the theorstical
level of the scientific work, & fuller utilization of mathods and achieve«
ments of alllied éqiencaa and of attainments of scientific institutions in
foreign countries. Measures are being telen to draw the inatitutes and the
experimental stations nearer to the industry, on craatios for them of oxs

: perimental bases and taking the scientific institutions cut of the cities to
werk under actusl conditiors of produstion.

The Acsdemy proposes to practice widely oreative disoussions about the
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most Ltportant problom, utilieing the testad, and vitally important
updér our conditiona, method of criticlenm and of &8lf=eriticism; whish
fa dirscted to the elevation 0f the quality of our sclentific irfca

investigations and scientifio production, to deepsr study our rish praotice,

and methods, Lo arm our planning and fern a.g_genoie’i with new date and
meterials on the development of agriculture.

A rptorislistio direction in the agrieu'ltufal end blological soclences
18 and will be, the besis of the Acsdemy's work. The Marxisteleninist
dostrine will contitne to be ix:z the futurs the gulding etar for the maltie
ple arpy of ecientifis workers.

The sixth Tive«Year-Plan will enter ints the history of our native
coutitry, as the Five«YeapaPlan of & furthér powsrful developoenat of the
forees of production, of & continucus techniecnl progress.

Wide horicons ars opening for our forward movemont, for the growing
tempos in the developmont of agrioulture; for & sharp rise in agricultural
production; for a considerable improvement .*ln the wellsbeing of the Soviet
poople. |

The sclentific workers will bond all their energleé, knowledge and
abilitias in opder to win the historioal battle in the éooncmic competition =
to overtalke and surphss the most developed capitalistic countries in the
products of industry per head of the population and thus worthily to repty
the greet cars af"' the party and the government for the devslopment of agri

cultural soionce.
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Bor'be 8 vPediteliamd i bolezniami kukurusy.

; : ‘(%nt:-oi of peste and dhnioi of vcdi'ali

. | Eolkhos. Protevadktvo vol, 1B, nos 4, pi2é,
i : April, 1956, 261.8 ¥B3
(In Russian)

Carn, in w1l the regions of its cultivation oan be infected by two

kinds of #mit: Bofl smut [Ustilago waydis] and head smut (Sorosporium

i i Sl

Reilianm), When the spores, which cause the botl [oommon] exmt hit &

young, growing part of corn, they gorminate, enter imto the tissue, and

. C' form & mycelium there. 4 boil (& nodule), which ia covered with & gray=
$sh £41m appears after 14«20 deys on the surface of the.infscted plece. r

On the stemi theee bolile uvaudlly are spherleadl; oh the leaves they settle

along the ribe and sre elongated. In the cern aa‘hi the bell smut ﬁmﬁi
. sither ons or amui ovaries at one time; i.n the paniols = sopsrote
flewers, Boon after the formation :of:‘ the boiia the mnliun breaks up
into Lobules and produces the sporos. When the spores ripen, the ooate
! ing on the boils breaks, and the spores are soattersd by the wind, On

\4' entering the soil they gerpimte and form 4 great nuwber of emall apores

(bastaicapores); which are also spread by the wind; they hit the plamts
! and .inféc‘!%l'thm. The ipaﬁs overwinter in the soll and on the remumnts
1_ ! ; of the hyrvaat. \ |

l Boil amut igi{trays the seeds in the cobs, &5 well a¢ the assinis

$ !.l O : lating apparstus of i:hi plants. Besides this, & grn‘é ‘um of moisture
ocours when the coating on the boils bursts. A1l this depresses ths

E B

1
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plent and results in considersble losses of the harvast, )

The other diseass = head smut, leads to & complote loss of the orop.
It “‘ihﬂctlj both the cobs and ths panicles of corn turning them into e
dork powdery mmss of spores. The infected occb s alwtys covered by the
huske. The corn plants ere iﬂfaa.i_:e& by head smut during the germimmbion
of sends and the sprouting pof-ioq‘.-' Title of figure in the first column:
% corn oob infected by boil smut. |

It 43 necessary to treat the ‘scgdi with poison f:hmicaia in order o
control both boil smut and hesd smut. Por s dry disinfection preparation

granosan (HIUE:?) ie used in & dose of 100 grams per che centner

fo = 100 kg = 220,48 1ds) of corn aeeds, or the preparation AB.4in e dose
of 15042008 por o« Disinfection 45 oonducted with the aid of PUel or
AB.2 mmohines, PSP:0.5 apparatus or in spsoially squipped bdarrale.

Title of the upper figure in the second eclw?nz corn stalk inw
facted by caterpillars of the Europssn corn borer.

Pitle of the lower figure in the second column: corn sesd damnged
by the wireworn..

In order to chtain healthy sesds of sorn & melsotion of heeithy ssed
corn cobe right in the field on the plants befors harvesting, or befors
putting them into storsge 4s of great icportange, ax Al€o repeatsd aeloce
tion of weed corn cobs befors threshing,

In order to destroy the souroe of infesction of corn by bodl omut,

&8 woll a2 to decreass the depressing aotion of this dfsedse on the plant,
it 42 resocmonded to gather and destroy the smut Boile fn the field. The
smut bolls must be cut off and destroyed, without fail, by meang of durne
ing or durying thm;ta the depth of not less than 50 om. The boile st
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- be gathered 23 t!@u during the summer, withéut letting them ripen and
epréad the apores.

Anong the pests of agricultural crops the mout dsmage to e&n is done
by the wirsworms and the caterpillara of the Ruropean oorn borer. The
larvee of click bestles (Blateridae) deamge cora in all the cobek of its
sultivwtion,

The greatest dakge is done by the wirewnrms during the spring when
they move from deeper into the upper layers of #cil where they damage
the pimntsd sesds and the sprouta of aorn.

ﬁat‘h‘i.gratochalcul and chemiosl msasures are used for the sontrol
of larvae, Among the agrotechnica) messurss of grest importance ars:

" d:’iip autunh ploughing with plows that ars equipped with & aolter, & ”

ur:"efui preplanting tillage of soil, and a timely cultivation of plantings.

~ :nt%-oauction into the noil of hexachloran i & raliable cheniosl nethod
tor the ¢antrol of wif-twnm. A loonl and & aortiouous applicetion of
!:onehlmn iz used. In the first case a 12X Aunt of ‘Mﬂehiorfn is used
and in the second « 20X hexmohloran mixed with phosphorite meel.

Dursing & loaal i;:p?.iution the corhi Beeds &re powdersd with hexke
chloran before planting. Dusting the sesds is dbm. sither in seed -
treatment mhohines or 4n specinlly equipped Yarrels sfter thoy avys ro=
osivad & dry treatzent with the preperatien AB or granosan. The norm of
outley of hexmohlommn 18 )=2 kg per ons centuverzof seeds. In regions
with dndufficient apring molsture in ths acil the horm of outley of hexpe
chloran wost be desressed to 300z per centnsr of seed. The dusted seeds
should not be returned into storege but planted {mesdintely.

O ?.i‘blo of figurs in the third columni ocorn sprouts dsmeged by wiree

wOrms .
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: A continuons introduction of hexachloran into the :a__aii i ocondusted
on sections which are heavily infested by the wirsworms. For this purpose
the 26% hexachloran, mixed with phosphorite meald is introduced under
cultivation to & depth of 1012 em: The praparation is evenly distris
buted over the wireworn infested field and imemsdistely turned under by
the cultivator bocat_me under the action of suhlight the toxicity of hexhs.
chlorah 18 woekated. ‘

On light; sandy o eendy loam soile the 2BX hexmohloran is introduced
in the emount of 40 kg per M, &nd oh hsavy claysy soils of BO Lkg.

Potatoes and other roctorops should not be plented in the courss of
three yearz on fields trasted with the 264 dust of haxachloran,

_S'ho chterpillar of European corn borer s an equally dengerous pest of
corn. Thie caterpillar is of & light yeliow coler with & reddish tint,
- up to 26 mm long. It overwinters on coern mtelks, on millet, henp, aor=

ghum, cunf'lowers, and other sgricultural crops, as i?ifl 48 on the stems of
broedestermed wieds « tmugwort, ameranth, end hothors. In the spring, usually
at the end of My of the begisning of Jﬁng, satearpillars take the form of
& chrysalis. The butterflfes which flow cut from the coacons lsy egge
on the under side of corn ledves and of other cultivated snd weed plants,
The caterpillars weke & passcge in the corn stalke, and in the pedi«
cle of the cobs and damage the seeds. These dnwhges often prodused pe 3
tial breaks in ctens and corn dobs, epd alno axeist En .thi infection of
the grain with varicus disesses, ospecially Fui;.ri'um{ At the end of the
vegetative period the oaterpillars orswl over imto the lower part of the
stalks of the damdged agrisultural erd weed plants and overwinter thope.
PR The btasic method for control of the Europesn corn borer is the de=
struction of the caterpillars whioh ovarwintsr in ths stalks of corn and
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other plamts. For this purpose it is first of all necesssry to cut the
orops & low as posaidle during hurvn'ging. Thus, durihg harvesting

aory; Lts etilt® must be -o\_;t at a hoigh;l*. of 10«12 om from the ground

end removed from the f!.aiﬂé Por raking ths stalks one cen utilize hevses
rakes or heavy Iarrm. Besiden th'.‘..c,- on fields whioh ared infested

by the Ruropsan corn borer, it 18 especially nscessary to conduct doep
autumn plowing with colter plows. The gathsred stalks of corn snd of other
plants, whore the caterpillars of the Buropen corn borer overwinter; can

be utiiized Por silage and for heating &uiring winteér, but not t‘ar calking

to mhke the buildings habitable in winter or for smking fencesz.

An 1mportant messure LA the contrel of ths Buropean oorn dborer during
the apring (up to the beginning of My) is the gathering and burning of
corn stalls and .oi;' other brosdestermed plants, which were left for the
retontion of snow.

Titds of the figurs on the bottom of the fourth columnd a corn oob

adrAged by the caterpilisra of the Eurcpean ecorn bdrer.fuvins the oo
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© prognoes poiiﬂ'_onih fitoftory kartofelis
{Phytophthors infestans Qe Bary).

(letophthm infestans de Bary)l.

- —

.t —

{Forscssting the appearance of pcmto Hwtophthon

Akad, ‘Mau Batonskot 88R; Iiv,, vol. 4, no. 3,
p«ll1Bs118, 1885, 811 Axl9

| {In Russisn)
Sw f 7@ A
A wolltimed eondusting of messures for the contrél of plant disstses

{s one of the means to gusrantee high ylelas of agriculturel -G!‘—e_pi-' Ap=
C pura.mi of Phytophthora infestani {1ste dlight] on potatoes has besn

held by the researchers long ago to be depandent on the epeoific condiions
of the wonther. The firat attexpt to forechst thée appeirines of 1ate
blight of petiﬁﬁ wag mde by vag Everdingen (4), who established the so=
‘  oalled "Dutch eigns”, which inoluted the following conditions: n the sourse
‘ of 16 days; which precede the tppi'lﬁmi’-ﬁf hti blight _thm should he »
| day whan: 1) Quring the night fog keeps up not less than four hours 4t &
tize; ) when ninimm temperature at night e not lowsr than # 10%
5} when next day, after this night the average c;&u@fmn i3 0.8 or highers

4) when next dey falls mot less than 0.1 mp. of radn. In this form, withe
' . __ !
out any oritical evaluation the ¢ited "sighs™ entersd the phytopsthological

| practice and are rwmmm in wany contenporary textbooks, nomtims with
O . indignifionnt ch&ngcs.

1
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o K. A. Baumova (15) worked at checking these “signs" under conditions

of USSR and came to the comolusion, that the Rgigns® need to be made nors
precise and further investigated. She thought that scoording to the “signs®
ohe oah establish approximtely the dey of primary infectisn, but for des
temining the time of the appearance of infection it is necestary to know
tho length of the incudation pér}fd. whioh depends on the temperature. She
worlked F-out & gpecifio nomographic chapt for the caloulation of the ine
cubation period; as well an an instruction on nigm'i&gg ths time for
spraging potatoes for the control of late blight (14).

Weo checked the poasibility of ﬁtilﬁiﬂ;_“ﬂutch eigns® and the eited
instruction under conditions of Estonian BSR. Bxpsriments were conducted in
1948 and 1949 near the city Tartu; at the Rducatiooml=Experimental Parn of

PN ths Taptu Government Univorﬁtﬁ. -ith thres varisties of potatoes e

o Fruibete; Osthote and Iygevask yellow. Observations of the appeardnce
of late blight were conducted on -1:,11: basiz of #ataorologtoﬂ data; cbtained
frém Tertu meteorological station.

We have ascertained, tiat the appearance of 1ate blight of potats )
during these years procesded without eny connections o the "Putch signs® .
Weo aleo vbiliced J. Aamisepp’s (1) data of cbservations of the appearance of
late Dlight of potato, whioh he conducted with & lergs nudber of potato
varieties in Iygeva during the pariod between 1928-1036. It wag found ocut )
that late blight for the most part appeersd indspendently of the cited signe.

® At the present time it is the Rduoatiomal-Bxperimentsl Farm of the
"3

Estonian Agricultural Acadewy.

£ n

A g
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Cortalin authors (9,10} think that late blight is exclusively a re=
sult of plontiful rains during Jt_ily and August., But it wed found that suoh
o raletion does not exist always. Oné must elso take into consfideration
other scoompanying faotorss for inatance; influence of rains oh different
fi:tjiétiéi of potatoss ofunder different aodl conditions. The amcunt of radn,
which 18 nermal for one and the sage waristy of potttoaa on sandy loax; ’
oan be harmful on clayey soil. Unfeverable [Bagin pill6) cirourstances of
the enviromient condition the wiolation of pﬁyiioiegicti processes in the
plant and thus =ef-i'a§a conditions for fuic‘:'iiitibiuty to -diﬁns‘a.: ?hu is
pointed ocut by A, If Borggardt (6), A..'ii-.“Grcchihhikw (7), A. I, )
Grechushnikov and Z: 8. Klimove (8), M. Vi Gorlenko {8), and others.

R, van Zverdingen, in hie work, 413 not take sufficiently into mccount

take piﬁce‘: 1h neturse, as woll es the :fala of influsnce of #an on thass
processes, He assumed tint thers existed & bresk in tims batween the
appsarance of the first symptoms of disesse on potato ahoots and the £iral
appearanss of the disesse 'a:t: ths end of summar, and thought that the dizedse
sppearsd evddenly, according to his index. But this sssumption is ibtors,
paot At dta -'roﬁt, bacause the infeetion of tho late blight on potato in

the £i8)a develops with certnin intervals depending on the scologionl
conditions: The mmes eppesrance and devalopaent of infection is timed ¢o
the noment of joining of tops, that is to that time, when best evologionl

‘sonditions for the fungus ars orested. Density of the tops, contamimtion

of the £ie14 and cther factors, which take part %n the oreation of the
wicroolimats that helps the developmeit of late blight on potatoes or; on
the contrary, inhibits its development, hwg & strong influence on the ap=
pesrance and development of the late biight. The agricultursl background
is of apecial importance az & we&ns for inoreasing tho resistance of
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(O potatoss to inte blight, as it is pointed out by Academiofsn I, G.

Eikhtel'd (18). This sseumption vms corrchorited by experiments conducted
'-ﬁs’ Iygovank ?Wc'fﬁmnt Selection Station, far instance, with the variety
of potato Dr. Anmisepp, Resistanse to late blight oan ’bs_in&r&ﬂid also
by means of utiliration of various microslements (11,168},

Tt follows clearly from the ebove said that forscasting the appesrance
of late bugh'b 6h patat«a only-on the basie of "Dutoh sighs®™ s insff'ectiva
ubder ouf: conditionso

A biuio eomﬁtion for the control of late fblight is the accomplishe
et of all agrotechnical messures which will improve the adnitary condie
tions of potato soced materisl] It is necossary to seléct healthy tubsra
for planting and to spray pﬁ‘btt(w'!‘ befors the Jolning of the tops with
PN K solution of ‘Bor‘dia?f mixzture; spraying should be done three times at
o &an igterval of 8 dayas Accomplishimsnt of the olted measures will ni

help 4in & considerable lowering of lodses from the late blight of potato.

Batonian Agridultural Butered the editoria) -
Acadeny | office Dea. 4, 1058,

6. Borggsrdt, A, T, Phencmsnon of & 1ight freating of tho tops of fruit
, trees, Trudy Instituta TGishn. plodovoeingodn. khozisistes, 20, 1934. -
8. Gorlenke, M. V.,  Diseases of plants and the snvironment, MNoscow, 1980,
7+ Crechushnilov, A. I., Dmportanse of perixidnse in the lmminity of -
T to Phyto Hhhara Anfestans, Doklimdy AW BESR, XXV, B, 1930,
8. Greschushhikov, 2¢ 845 Influence of praliminary cooling
of potatoos to itu resistence to Phytophthors infestans ds Bary;
' Vestnik po évosltohevodstvu & keftofellid, no. 2, 1940,
9. Dororhiin, Fo A ard Ravdo, A. 1., Reflonal oharacteristio of potato
= disease in BSSR, AN BSSR, Minsk, 1533, i
- 10. Eaxerag, A T8, Agrotechnics of high yields of potatoes, NoeLe, 1064,
11, lenev, F. B., Inorsase of the yield and of resistamnce of potatoes to
disesnon Ly means of utilization of microalements. Symposium
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18,

4

16+
16,

178
18.

C

“Dostizheniie naukieseltslokhoziaistvennom proievodetwi™s Leningrad,

162, ,

Meunov; M.Al; DPissases of sgricultural pients; M.eL., 1952.

Bamova; He As,; About foresdsting the appesranco of Phuybtophthora ins
Seataps on potatoes, "Zashohita rastenii®, no. 8, 1986,

Yaumova, N. Ad; Instruotion on sigmmling the time for dustifg and i
epraying the potatoss for the control of Phytophthora; Miwbe, 1987,

Novotel'nove, H. §., Influence of temporature end of molatura oh tha
germimation of conidis of Phytophthorn infestans (Mont) de Bary,
PZaghohits restenil", no. 12, 1887, S

Bokhorukov, K. end Kling, E., Reaction of copper to the potato
plant, Dokiedy AN S8SR, XVII, 6, 1846, - -

Bael¥ahtoldn; V." 1., Vegetabls growing, M., 1053.

Eikhfeltd, Y. G.; Results of the August Sedsion of the All«Union
Acadeny of Agricultural Scionce imsni V. I, Lenin, ani the prodlems
of agricultural workera in Leningrad oblast’, Symposius "kMichurin's
dootrink = to the practice of agrioultural profuction”, Mterials

of leningrad Oblast' Confersance of lekders in Agrioulturs, leningrad,.

1948,
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" Poliakev, Tu. A~., ahd Germogenova, N8

v Probiems “nruhanﬂ.a“ poohy 4 sel'sikckhoziantvennykh posevor
produktans radionctivnégo raspads. (Cbior glavneishikh ‘
1iteraturnykh ﬁlwkh).

[The problem of “coAtamimtion® 6f soils and erops with the
, products of redloactive fisston. (A survey of the principit
! Mterary data)).

Poohvovedenis, ho. 8; p.6T=75. Augs 1966, 67.8 PS¢
{In Russian) '

e

The prodlen of Peontamimtion™ of svils and of agrioultural orops with

the produsts of radioactive fission arose for the firat tine after the |

o testing (and usa) of the atemis and hydrogsn bomds. Umtil that tims there = |

;\ C wore very few oasos of such contanimmtion, ani, aven if ﬁhéﬁ"roecurea,

hoj':hiﬂg Wl répertéa:ﬁbéﬁt them in the press onecoount -of sacrecy. As

! the boxd tOS;ti will be repested, the ipriediqg of products of nucledsr #x=

| ¥ plosions over & considerible arew of thi‘-ei-fthi@. surface {at lesat in‘! the
reglons of busbs tests) cannct be avelded. Desides this, such cases are
‘possible when & Iarge firritwy becomed contaminhted on acocunt of & sericus
brealdown of & reactor. All thess factors, hot spsaking about atomic warfars
itaelf, should; of cou‘rs‘o, produce & substantial 'ingiusnce on ths course of

the biotte_eyaio imlﬁdiﬁg- pl-anta, 1041 and a'nisanf That ie 'ii'hy:, {;,hese
anfortunitely few Mterary sources which give factusl dats sbeut the coms

position, and the phyﬂce-ahani&ti properties of the basic produsts of

=T - .. a7

@uiion; end of the mechanism of their reaction on ths surrounding erea; ere,

i undoubtadly, of greut intsrest.
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T These Aata; besides their sclentific fmportance sre also of practiesl .
interests They can be useful wher means for protection are being developed.

Composition and sows of the properties of the roducts _of nuclesr fission,

A oonsidersdle mmber of cbservations and of researahes were conducted
to #tudy the composition and the properties of products of nuclesr fission.
The most diverse materials have been studied: radionstive ashes, cultivated
and wild plants, pAtursl and ertificial water reservoirs, soils, certain
plent and animl organisms, an well .2 other cbjects, whioh ware present in
ths gone of redicsetive contaminmtion.

During the process of thess ﬂ-qrahﬂ the produsts of nuolesy fission

- wére classifisd in & different mnner. The sfmplest classification wohews
is oited here, which was offered by Amphlett (7) snd by Mitikhiko (4).

Produsts of nuolear rtgnion are sub-divided by thess authora into two
groupst ionic and noneionic. The ohief mass of products of muclesr fisaion
consists of insoluble compounds oomposed of radicactive eubstances, in
addition tos alloyed ferric oxides (bowb weterini}, certain silicates {in
onse of explosion on the earth's surfuss), undecomposed products, which were
fnitially within the bosb (plutontum, urenium) and other components. Onesto
10% of sctivity is in the lenio form, Cesium, strontium and iodine are the-
maln carriers of this aatiﬂ_ty;. ﬂsiia shardoteristic that pert of the
elments is fused into [Regin p.58] the particles which are composed of

uhiue,aﬂ@oi; The other part sclidifies irreversibly on clays ;a&,ioﬂl(gﬁ

Footnote (L), It s well kmown that at temperatures whieh exceed 1,000° C,

montmorillonite, soils, and othsr sdsordents, which have & high voluse
of abserption, oan irreversidly sbscrd not only sliali earth, but aleo
i the alkall metals.

L Y
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f\_: The latter groups will refer to noneionic (inscluble) forms:

The authors rafer the colloldal forms of the products of fission
660 to the noneione torms (), The colloddsl state of radloastive Gibe
;s;:nnno's causes the ¢ase with which they e:dhm'-a {besons adserbed) to the
a&rﬁes of plants {and of other chjscts). Thié samé property plays an
sseontial role in the procesa -at. romoval of ‘the sourcos of ﬁdioﬁctim‘s
conhmimticn. whigh will be spoken of later,

Thi componition of ths products of miclear fisglon is &etormined by
vﬁ.rle?ua methods, In the most typiasl ?ases, for ingtanceé; inthe éxperiments
of Japaness researoherss Egawa {10); T;' H bikhiko {¢); and others, the fole
lowing methods were utilited. Samples of ugiiieﬁitufai plonts a!t‘te? @ pres=
paration &hd Eéw:.tio_h into vroots, stalks, lomves, and grains (or frulte)
wers heated in en oven up to 60° ¢ and thon were ground to the necessary
= eize. |

Separats pﬁftibn‘s‘ of each stmple were put on platinun ca@uﬂtibﬁ_ﬁﬁaﬁa;
weighed end burnsd in & mnffle furnace at & temperaturs of BOO=800* C.

Part of the Mhel (1g) was utilised for det&rmimtion or *t;he total
(swmmry) sotivity. Ancther part (50g) = for iotopi.c analysis, Yotcurow
moni;s have shown that gefmral aotivity of ths samples, which was determined
by “tortsovyi®'counting tube” {Geiger counter] wae found to be ¢orrespondingly
equal (for lg of aahas)i olcwr 105, sorrel « 72 and lotua 66 hnp/m“’

Footnote (2)2‘ “In literature thers 18 no ummnimous opinion on the problem of
radiosgolloids. Ono group of resesrchera {Mhn, Werner, and others) thinks
that the formetion of radiowsolloids Sa coupled with phencaspr of edsorption of
ions of redicketive sloments on the surfecd of the extraneous particles (dust
particles) which are suspended in solutions. The sther group (Panet end others)
thinks that ths phencmenme of adsorption play & secondsry role and ¢t hat often -
radio-colloids consist of the particlés themaolves 6 the radiosotive substanses.
PE The worke of Sovist researchers (I. B, Starik, B, A, Xikitin, and totiors) 8s
O well as the fagts of the present time convinde tne of & greater truth of the
second point of view (for more dotails ses S. E. Bresler, 1052).

Ses Footnote (3) on the beginning of next page.
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Fostnote (3). It is spoken here about testing of thuse plants, which wers
conducted if the spring of 1955 in the southern regions of Japan after the
falling of radicective rains dand ashes (the folling of these rains ocooursd
efter tests of atomic and hydrogen borbe, which ware oonducted inthe region
OF BAKARE e e —————

| The isctopic amilysis was conducted in the following mamner (method of
7. Mitilhiko), A weighed portion of ashes {80g) wae placed into & proces
1nin eup ani wis treated with concentrated hydrochlorfe acid. The author,
oonditiomslly, refers to the first fraction those substances which aid not
Adlasolve after déveral treatments with soncentrated Wdraehicfic acid.
Sinse into this group enters sn asidsresisting group of oompounds, ths author
thinks that ths bagic oomponsnts of this freotion are sircontum (Zr) and

. 1ts dnughter isotops nicbiwm ().

C Other 6lemants besides zirconium and nfcbium, were ‘fmf.ﬁd in the firat
fraction: Bal40, 8:89, and an snsignifioant amount of 8r%0; fhe aubhor
supposes that Bimo;. Si‘sg and Bie-gﬂ basame clouwrtod into sulfetes during the
process of burning the plants, mnd as mich: as the sulfates of theae elémvnts
4o not dissolve fn BC1l, it was prtural to assume that in the reﬁit'ius-,-‘
besidesy Kb atid Zr, wers also contained Bﬁi%%, Bragsoé. and .SPQOS%;
During & repeatad treatment of this sediment by hydrofluoric and hot
solfuric scids and &fter performdng other simple operations, about ﬁ!}iéh
we hré hot going to speak hers, this supposition was fully confirmed.

The author refers to fraction II those substances which were obtained
ng & result ':af ‘treo‘.ti.ng the ashes by & solution of 0.5n hydroohloric sold
and paesing of BB, The author supposes that imto this fraction enter

N painly {Begin p.69) ruthenium (Ru), rhodiun (Rh) and tellurtum (Te).

-
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e Besides this, the author considers probable in the fraction II the pree
sence of selenium (sc), molybadonun (lb); silver (Ag), endmium (Gd}. and
of antimony (Sh)(é)

i‘he noxt fraction; oalled by the author I11%, wes cbtained from the
filtrate of fraction IY. Produdts of nuslesr ﬂasibn. which enter into this
fraction; .afe meinly raressarth a").emaaﬁs and sirconium in & &mell amount.
Pnosphutes of alkali enrths also antered in & certain amount into the Mtj;,on
111 (durdng that method of fsclation of rave~sarths which the author used):
The phosphates of alkali earths cun be fully isolated from rarg~earthe. Fop
this purposs the phosphntes ars convertsd into carbomtes, then they ere
dissolved in hydrochloeris w.';.d and by means of addition of BH,OH they are
convarted into & waeipiﬁt&.—' Prooseding in just this mkinér; the euthor
& established, that thers is only an inaignificent amount of phosphates and
” that the radiosotive elements in the fraction ITT® ora almost fully rew

presanted by the aﬁmnﬁ of rafseearths.

To the filtrate, after removal from it of fraction I, the euther
added (MHz)S. A email precipitstion of eulfur compounde wes filtered out
and oxnmined by utilicing the usus) methods of rediowchemical amlyais.
1t provad to be that the greatest part of the presipitation was £nS. This
precipitate the author later on memed TID. Redioactivity of frastion I
proved ©o be vary low, and one oan suppose that 4t ie producsd by the presence
of those &arp aﬂi‘éiﬁ'&!‘ﬁh olemonts which wers refered by the author to
fraction IIT®. Yet, on the basis of later experiments, in the process of

which o repsated prasipitation of rareeesrth elements wes utiliced (to

'Footnot& “') Other authors {1) who made tests of radicadtive eahes,
& thered from the ship "FukuriueMaru® did not corroborate this eupposition

that %s & gupposition about the presence of selenium, molybrdenum, end
oLhers }.
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evads a contamination with them of the 2uS precipitate), as woll &s on

tha basis of chaervations of other authors, who were, in particuler, Ot

oupied with studies of contamiration of fish with producte of radicactive

fisaion, the suthor conoluded that one can still dmit ‘-.'b?_m presanse of 2055
in the precipitate; which was formed from gn® (n;T)@)..

A solution (WFy)aC0g was added to the filtrate, after the extraction
of the prscipitats of fraction 111°. Fraction IV was chtained after bolling;
it separated inthe form of & precipitate of carborates. Judging from the )

radioschemical analysis,; basic radicsctive isotopes of this fractionare

Bal40, 5589 ana £r90, The smount of ¥ediosctive oaloiur®S, which 1s & product

of fisslon of Cadd (n,7), was quite smail,

Radioaotive iodine 1151, IM82 rewained after isolation of fraction IY
inthe filtrate. During the process of preparation of ths materials for
the enalysic (ashing the plants), iodine, apparently, svaporates partially.
Thus, the given method of examimation of radicactivity of iodine, in the
opinion of the author, gives low résulﬁé\." )

Similar resesrches wers conducted by Bgpwan (10). His date, cbtained

whon studying @shes of oontaninsted plents (burdock, bests eni tea) gave

practically the same resuits which we coneidersd just now. Radioschemical
exapirations of aghon, which fell cut on the ship “"Fukuriu=1Bru", areé of
great interest for a serrect solving of the question about the nature and
proporties of these elements, which caues radicsctive cantamimtion of soils
and plants. These resssrches wers mde to £inhd msans for & medical treate
ment of the ship's company, who sufferaed from the resction of products of

Footnote (6). The last term denctes & typs, of nuclens raaction. It shows
that, in the ¢ote under consideration, the resction procesds without {sce
lating any other particles bezides 7™ -rays.
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-

nusiear Pission. Thess exsminstions Mave ehown that the ratio of i4otopis,

(,

disooversd in the ashen, is aboub the same as inthe plants whioh were exa
esined by the authors cited previcusly. Thul, several methods, lndepentent
of enoh sther, [Begin p,80] whioh determined the phture and properties of
radioeotive slements 4802 which were performed dy differsnt psraons, gave
goinciding results sbout the faot, that the min enrrisrs of radionotivity
ars those nﬁﬁntf. which were conditionaly subdivided into five eximined
claesified groups, Simultanecualy with the lsctopic amlysis, the total
activity (for eich fraction and for ekch plant)wes s1so dimneaa'
Data, relating ¢o this, together “iith the results of the radio-

chemionl apnlysis 15 oited in tadls.l. )

Table 1.

. Composition of products of muclesr fission end radicactivity of se rlti
o fractions (per 50g), isolated from radicactive ashes in counts/w (Acoord-

= e dhE o data of Miti¥hiko, Isikhora, Bgtwe snd others).
[oe © ] . Ru onctive e
fraction | Clover } Borrel lotus f - —
I | ne I 208 | 180 | ®; fr
it | m 13} 101 { Ru, Bh, Te
14 ¥ rg 4600 | 2365 2634 2y, varsesarth elements
e ; 19 { 80 | 19 | 286
v 204 i 188 | 178 | Ba, 8r
¥ | 403 1 390 | 354 | 4
| T cb3% P26 T 54T

Table 1 showa that the level of sativity ?i‘ all pilanta depsnis, chiefly,
on the pressnce in thea of rars~earth ihmintii If one aphlytes the
spresding of activity, taking clover as an example, (seoond column of the
table) than it is emay to see that the firat fraotion is #%, the second 2%,
while for the Ii?" fraction it (s 84.76. About the sazms picturs % seen for

-\I
b.

et other orope also.
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{ ™
~ Abscrption and movemsnt of radlcactive
- slements in plants

. At the prassnt time, when 1eaf feeding of plants ic practiced, one
can hardly doobt that &t least a part of radicsctive elements; which hit
the surface of the plants, enters through this surfece end is absctbed
by the planta. The energy of this absorption and the apportionment of the
radioastive elemsnts in the individusl organs of the plants wes atudied
with severnl plants. Utilizing radiomctive dust, Mitsui ard -oi;'hefs; e‘xf
tmined the Feaction of radicective elemsrits of tommtoss and on pumplins.
For the experiments with tomtoss young plants, having sixesevan leaves,
wers utilizeds Ths young plants wers placed i{nto vesdels with the nutris
tive medium amd on svery 4th or Gth leaf radicactive dust waa applied,
~ having been previcusly moistened with water {for & batter wdherense of the
&iza't to the surfsce of the loaves). Initial motivity of dust wae egual
0 2008 counts/m per 1gs After & definite time (ofter G0 hours) ésmples
of leaves wers talnn for anmlysis. It proved to be that sbout 13-15%
of radicactivity wie transferred into 'th?i‘i parts of the plant, which
wera not gubject to direot contamination. In the experimenta with ptmp-
kins another method of observations was used, A water, & hydrochlordc acid
and & oitric moid saiution::cri made from radioketive sshes. A oertpin
amount of éach solution wis mpplied to the third lsaf of the plant; and,
after 6 and 15 days, & dstermination of the amount of radicactive su’hat;gmii;
which were transferred frim the spot of their initial doeation {Begin p.é1l
+0 other polints o6& the plunt whers apecimens were taken for a—ﬁiyai.i;
PN As A presult of experinants it was established: when utilising & water

solution aftér 6 doys 74 of iadiocactivity was transferred to octher places
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from the contaninted areas, and after 15 days = 18.4% of ﬂdtﬁgctiﬂtw
when utilizing citrio scid solution it wes, corresponilngly, 18.7 and
-15:2% of redicactivity; when utiliszing hydrochloric acid solution the
shsorptive capacity proved to be very low, whioh can bt_ﬁpnimd. in the
opinion of the author, by reaction of formatioh of WCl. The oited data
show that radicactive aubstances, falling out in the fora of dust or toe
géthir_i'ith the rain, are abserbed quite rapldly by the surface of the pi_.ih‘&i’?
leaves. The cosffisiont of this sbeorption varies in fairly wide limits.
Roughly speaking, it can be assumed to be equal to about 10K of the tu‘lsb_,i
anount of radioactivity, whish hes settled on the surfece of the plamts.
. Yat, & question arimes: 4o &)l the radickotive olements possess & similer
energy for sbheorption? Jéé there not among them suok ones which poasens
6 sslective Ehsorptive ability? If so,; which cnes exactly? )
C‘ Additioma) dbservations were conducted to clear up these quastions .
During the éxperiments with pumpkins {the schesme of these experissntd wae
exapined previcusly) & certain part of the plamt leaves, which Iavs undere
gons the contamination gnd soms that did not, was exanined for the owsntent
of radickstive elsments. Utilieing the methods of fractiopition, whish were
tiready fanilfar to us, (which were considered previcvsly), ws lsciated
Pive fractions of radiokctive elewments. |
Norecver ench fraction wag cbtasned net only from those parts, which
were directly contaminated, but also from those that were not thus oons
taminatsd (where they were then transmitted s & reault of their transe
looation along the plant tissuss), Computations of the estivity of these
fraotions &re clted in table 2,
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(N bl 2.
— Table 2.,
Energ of abaorption of radioactive elstonts in cuunta/m (aooording to
o _dats of Mitsui &nd others)® o
Contami= | Rhergy of
Fraotion | mmted part | absm-%tion Methods of extrastion
' | 4n | 7
Yo, ar M —————— ™ T ﬂanandsor‘bed par‘b*""_ '
Ru, Rh, 76 | 16529 36 | 0.5% solution of cmmlic
. . - ‘ 7 1 anld.
Rare~earth elemonts | 9278 | 6 § B8 solution of citric
_ _ . ‘ » ‘ ) ﬁﬂidg P.E 505 )
Es, 8pr, Ca 68 | &2  { Sams solution, pH 640
- 265 | 0 4-n golution of hydroe
‘ | shloric acid

* fn the primry sources, which we utilised, s degree of authen‘hieity of
these dath wae not ascerteinsd.

Qhe author meuws that part of the sflution non=kdsorded, which is not
&dsorbed by cationwsxchangs resin,

- The table ghows, that for bonditiom which ars being exanined the
snepgy of shaorption of 2f, Wb, Ru, Rh, Te, 06 woll as Ba, Sr and Ca
is prastionlly expresssd by one and the sams velue, which renges inthe
iinits of Séisexi It ia bard to 64y to what extent these date are res
gular (and authentic). In any cess, the consiusions which wara xade in
kesping with theso dato sre sufficiently satisfectory. That part attracts
attention {Begin p.62] 4n the table whers the energy of abscrption of rarss
earth slements is considersd. It 1s oharacterietio that the astivity of
this fraction &n points of direct sontamination of plants 9xceeds & core.
fispo:_;aing otivity of other fracticns by 6, 20, and even in éxdess of 80
times. Yet the energy of asbsorption of thess olements proved to be very
1ow (it 45 about six times lower, thah in other olexsnts).

= The last iins in the table once more oonfirms the irteresting dase

(which was cited previcusly), that when ¢he method of hydroohlorie acid

solution {5 used to contaminate the plants prastically no translscation of
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i-: radionctive lelements is seen in the phn@i" tisaves. ]
Prinsipally deta of Japanese authors wers citsd sbove, Oorrésponding

researches of the same aspect wers conducted in Amerion. Resserches of
the Apsriocahs had as their goal to estiblish not; only a degree of abaarps
tioh of the most dangerous radicastive elerents by the plants, but alse to
¢larify the infivencs of t‘ﬁc snvironment (particulsrly, influence of eultie

) wvation and of -f&&ilmﬂ‘) on the processes of this absorption. Below we
oite results of experinsnts, which wera oondusted with plutonium, ahd with
soms of the products of its fission.

Absorption by the plants of plutonium and of eoms of
the products of ite sion | girconium and__ﬁiobjmj_.;

> Plutonium « 830 ie ome of thoss eléments, which for the first time was
tade during the prooess of atomis production. Out of 81l the radiotctive
elenents it is th; most dangerous for mn(6)] During an atonto @:piaeio{z
part of 4t Gispipates in the anmd stats &s 16 wes within the atomic busd,
Exsctly this ‘m_mﬂfiasiawbio plutonium was the subject of the rosearches
under sorutiny. At first we will pauss on the results of experimenta. by
dacbson and Overstrast (11) which were conducted with various ooupounds

of plutohiurm. Barioy was used as the experimentel plent; it was grown in

¢ hentonite suapension oentaining appropriate compounds of plt‘xtﬁni_'.m.' Tha .
schepe of thase ixpariﬁhts end thelr result Kre ghowh ih tAble S,

s
a

Fostaote (6)‘ Plutoniun i¢ strongly poisonous, and judging from literary data
{8) it s lettrl in doses of 0.6 mg,
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o Table 3.
i Uptake by bdarley of various forms of plutonium

(amording to data of Jacpbson and Overstreat)
~T50topes Fu | Period of halfelife | Absorbed by the Passed into the
B | woot eystem X 1 lenves X
mog"‘ 24,105 years | 37.8 0.010
P 24.10° yeare 26.6 | o.002¢
puith U 260108 years 20.3 I o/oo0ss

The table shows, that“t'ha barley root systen absorbs sufficiently
large emounts of plutonium. It e oharacteristic that these amountse are in
a poverss rebtion from its valence. Above ground organs of the plants,
espeoially in those variants of experiments where the trivalent and tetra-
talent compounds of plutonium adsorbed 1n§ignif1eant aimounts of this

element which were msasured in 1,000«th erd 10,000-th parts of a per cent.

(D

A similar picture was recorded by Seldera (19). He conducted éx=-
periments with eoils, which were conteminated {66 & result of atomic &x=
plesion). ([Begin p.63] by mixed products of fiesion, oonhaining, in partie
cuiar, some forms of plutonium. Beans, bar].?y. tomatoes and Ruasian
thistle were utilized ae experimental plantss He reports, thnt he did not
cbsearve any“transiooltion in the planta of the elementa, which radiate
oparticleg. As much as plutonium {8 an oradiator, it ensues that plus
tonium did not enter the eboveground organs of the plants (73,

Footnote(") Some of the isotopic varieties of plutonium, for instence:
Pu289, py 241 puve mixed radistion, that is, besides cc=particlss they radiate

also r‘or Peparticles. Por more detail see "Table of iactopes" by

Ge Siaborg end I Pérlﬂln. 1961,
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o How this phencaenon osn bs explained « it iz bard to ny(s). At
Any rats, one oan hardly doubt 1n {te authentleity, becauss similar facts,
as it will be seen from the following mscount or the material, were noted
ailsp duping tests of other radiomotive iectopes. -

Dats which were cbtained when studies were made of 259 7 155 ave
also of great interest. These radionctive slements are products of plue
tonium fieaion snd have & long period of half-1ife (2r98 65 auys;,M9° 86 daye),
conssquently their role in the scombamitmtion of vegetation and of the soil .
{at lenst for & while sfter the atomic explosion) proves to be quite
substantisl. Tt was shown in tha sxperimernts of Jaccbaon snd Overstrest {11)
that the root system of barley sbsorbs about 33.88 of that amount of these
olexants, which was contaiped ih the mutritive aubstrate. Mesrnwhile, in
the aboveground orgens (leaves) only #n insignificant ancunt was found,
f:: . which was measured in the thousandth parts of e per cent (0.0031). In
siwlay :exp&f!.mm by Viamts (22) sirconium amd rAgbium were introduced
into the sofls Carrot was the experimental plant, Measurements of the
activity were oconducted sight weeks after the beginning of the éxperiment.
The measurements hive shown that the aotivity of the root system of the
oarrot w3 very high, snd the aotivity of other orgam » insommensurably
gzaller. The muthor thinks that the sbsorption of these elemente by the
plants proossds in two wayss by msans of catalytioal adsorption end by
why of sigration of these slessnts with organis aclds, whish are feolated
by microorganisams. And yeé the suthor doss not cite any data besed on
faots that would confirm these ideas, A Japaness researcher Mitsui (2,3) .

Footnobe (83 Ie 18 not excluded, in parttoular,.that the toxic sofion of
oA plutonium is deforming the conducting systemsef plants so strongly that a
~w movemsnt of plutonium compounds in & usual mmnner (through the condusting
system) proves tobe either very difficult or quite impossible. Wmat rogerds
the phencmsnon of migration, linked to the laws of 4iffusion, this problem,
evidently, remhing unstudied.
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who oonducted expsriments with young sprouts of pumpkin, noted, approxie
mtely, the same charactor of distribution of redioactive elemonts in
separate organs of the plants. These sprouts wers grown in & putritive
medium, which contained radicsctive ashes (Bikini)s Radioactivity m.

measured in all parts of the plants ten days after the sprouts wers plantéd.
Data cbtained is cited in tadble 4.

Table ‘;

Absorption of rediomotive substances from the ashes of Bikini by pumpkih
_sprouts (scocrding to data of Mitsui, end others).

Upper Lower .
] Overy | lemves leaves | Stem ] Roots

Counts per winute | a5 | 187 { 169 | 28] me2

S The table showe that the tu;:.le of readionative substances was cohdentratsd
{n the root eystem of the plants. In other organs the level of sctivity
provad to de considerably lower (in the leaves and stalks, for instance, .
almost 20 times, and in the ovary almost 8C times less than in the roots).
Experinsnts by Selders and by cthers (19) pursusd the stwme goal: They wers,
conducted aceording to & very simple schems. Into the soil, which waa Gcone
taninated as & result of atomio tests (Segin p.64] by mixed products of
fission beans, toratoes, barley and Russisn thistle were planted end sowed.
One part of the plants was grown on fertilised scil, ancther on unfertilezed.
Ons hundred days after planting and sowing the suthors exAuined the sbacrps
tion of radionctive eubstances in these plamts. As a result of appropriste
ROASUreXentLs 4t whe ascartained that in those ¢kses whers the soil was not
fartilised, the ruzbrical values of radiosstivity were -amo!pon&‘iagiy nifes

‘- in beans? leaves 0.42)1/g, in pods G:!;Sle}/i‘f. in the stems ~0.305C/g; in bag-

loy = $h lesves 0.09yS/g, in sesds ~0.05u0/gs ih tomatoss « in leaves 0.27yC/g,
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-

A in the stems #0.16pC/g; in Russian thistle « both in thé stems end the

leaves iOa’ngc/g(g)! The contamimtion of pi‘am‘:s ﬁa'a incrensed on the forf:ié
15204 goll (nitrogen,; phosphate aﬁd potassium fertilisers wore introduced).
In certein variants the inoresss ?f radicactivity renched 36. snd in se«
parate ¢oges » éven more than 30K, Thus; accarding to ths results of these
experiments; fertilizers .inereaso_tho intensity of the entrance of radioe
active substances into the plante. Tet, one should note that the authens
ticity of theso results remmins 1r_muﬂ'iciént1y proved, and so their inters
pretation calls for grsat cAution. In theme experiments, es well a8 in those
of Egawe (10) end ¢f other researches it was noted that the contamiration
of soeds :anﬂ_ffuﬂ:s of plants was congiderably smpller compared to their
other &gahsa' This fact, that fruits eni sseds of the plants represent
. Y éompa:‘ativoi;_’r sraller danger when uged for food is very essential in
Csv the daily life. .
tarson (13) conducted experiments with radishes and with clover on
contamiratod scil, situated in the region of the atomic boxb tests (Btate

@ & »

-

of Nevada, U8.A.). Mximum redionstivity of the soil, which was msssured

109 days aftor the explosiion, was equal to 480 counts/sec/g, end the

ma xS nam radioactivity of the radish leaves, grawn on this soil wes 175 counts/
t80/g. During r:ipeatéa determinations of radioactivity, which wers cohs

dueted 278 days after the explosion, the level of radioactivity decressed

Foutnﬁte(s)f If one should utilize the nunder of counts per minute instesd
of the Curie units, then the ‘z‘:adioéctiviogy of “the gianu ¥ill be eorrespond=
18glys in beans « ir leaves 0.42:2.82+10° £ 0494105 counts/H, in the pods
0.29°10% counts/m, in the otem 0.66+10° sounts/m, and so on.

e

R 4
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epproximately by 1/5, and after 405 cays almost to 1/8 of the initial valve.
The suthor points cut that he 4id not succeed in determining any definite dee
pendense between the intensity of the contsmination of the &eil and the
degree er entrance of radionctive elements into the planta, ard that the
degree of ucom:im'kibx} of pilante is not proportiainl %o the intensity of the
contamination of aolls. '

- Approximmtely this same cheracter of researches was ?taaipt?d in ex=
periments which were conducted in the region of New dMexico {18); Thess

experiments are interesting sh the respect thet they wers conducted four

044 years, aftsr the explosion of the first atomioc boab. Sorghum, eorn, )
pers, cauliflowsr, lotus and wheat were planted into the comtamimated moil.
As & result of experimenta it was determined, tMt o grain crops the
grevtest amount of readiosotive substences cofidentrates in the stalks of
plants, then, scoording to the degres of rediomotivity, come the roct systenm
and the leaves. Eadiomctivity in the spikes end in the meeds d4d not ex-
cesd a tenth part of radiokctivity in stalis and leaves. In pse plants the
granbest rt{liuictiﬂw was noted in the rook system, then sn the leaves

and in pess. The smmllest amount of yadicmotive substances wes contained

in seads (Ielf of the amount which wae found in staiks and leaves), In
lotus and cauliflewsr & quite 4ifferent picture was chserved. _ Hers the Dasic
mhes of radicectivé elements concentratad in the green leaves, Thus, the
vce of vegetables for food presents & much greater danger than of grain
orops.

As 1t wha pointed cut previously, numsrous sttempts were undertaken to
£ind out the mecheniam of i!hét%“ absorption by 'f-—hi plants of the mixed
(Bogin p.e5] produsts of fission: In thie reapsct the experiments of
T Wtikhiko (6) (Japen), of daacdaon ant Overstreet (5) (U.SA.), of Belders,
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C Rediuke and Palmer (19) (U.8.A.) are of great interest: The exporﬁnentﬂ
of Te iﬂtik?ix.; were conducted acoording to a very siuple aaohum- Clover wes
sowed on tho 50il, which was contamirated with radicactive dust. On dew
finite dotes (28:V; 16.V1%; 18.1X) part of the plants was mowed and peduced
t0 ashes. Five fractions of radicactive elmntf wore fgolated fronm slover
ashes aocording to & method described previcusly.

When: detsrming the mumerical value of sash {raction according to dstes,

it 48 poasidle to cdserve the changes in radicsctivity of plants fn the spase
of tim, Data yeferring to this ars cited in table 5 )

Table 3.

Selsotive abacrption of radionstive substanoes from the behsy of Biking by
____olover, ,

according to data of T. Mitikhiko, and omrafég!uﬂ). o
Fractions of radios | 3By 28 | duly 18 | Beptenber RemArks
aotive substances j
C 1 | 2.2 | 7.3 14 } The sizd of each
\ ] : } fraction s given
o | © T ! fn %K.
1T - ; 2.2 8.2 8 Heasuroment of
o | 7 ! : | radicactivity wae
I I 5 , 76 ] 82 | conducted 4 days
7 | T - ' | after the mowing
1rd | 04 | 15 2 | of elovor
34 I 40 | i | 16

Table 5 shows,thet with the prising of time the percentage content of
radicactive a_sia'mahti of feastion IIT* desrsased, but of the remkining fractions
it fhoréssad. The table, consequently; confirme the really wall knowm fast
that the mixed products of fission are enrfohed in the course of tims by
thoss soxponente, which have & cosparatively longer period of half 1ife.

~ Whah intorpreting the data of tables; the euthers give special attentien to
those radicactive elensnts which enter the compusition of the IVth fraction,
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c that in the alimiieenrth elementss Sr, Ba and Ca. The authors emphasice,
tiat after & chinge inthe interrelationship of the produsts of nuolsar
fission, which is caused by various pericde of helf life, prcciiily this
group of elematits, e Anta in the tadble fho‘ri. plays ths most important »ole
fn the phenceerd of zelestive sbscrption. But, a8 it hes been pointed out
pravicusly, €at® forms in very negligible quantities, and Ba240 g & very
short period of half 1ife. Thus, the greatest part of radiokctive substanoss
falls to the 1ot of 8r69 and 8090 (minly to 8790),

Iarson {18) studied the ensrgy omrasteristics of radionctive gube
stances during the intervel of time from three months to & yesr and & Malf
after the explosion of the atomic bhomb.

Ho e ssoertained that the grester part of radichutive subgtances wis
vepresented vy 8r89. Iaterssting data adout the reaction-.of strontium on

T the sofl and plants were chtainsd by Nesl {16). Xu view of the special rols
whish 1§ played by the radiceotive {aotopes of dstrontium we shall pause on
then in somewhat more detadil.

Absorption of strontium by plants.

The omount of strontium in ratural soil is very smll (ebout 0.001%)
@s 1t 48 pointed out by some suthars (8). Of course, in plants aleo the con~
tents of strontiun sre quite negligible, Studies of absorption of strontium
(Begin p.6e] by planta were conducted mainly with the aid of radicactive )
1uctopes 5r89 ana Sr90, Thess Lsotopss were 1solated from the T&Rctor Bahes.
Procisely thass -olo;mah&i ware the moat often utilited for various sgrotechnia

odl investigetions.
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C #hen studying the fesding of plants and during the investigation of
the mecianism of the entrance into the plants of rndi't::ac‘i;‘ﬁja alemnta; the
conpetition of chemioelly similar elsmenta was:tudiea.- There are indie
cations (16), in particulsr, about the competitive sbility of 5r°° ana palf0
to caloium. But thers are very few data in literature reférring to this,
that is why 4t is too early to zmke heére eny definite conclusionss

When etudying the research data of strontium sbsorption by the plants
one siroumitance ibe‘c'omﬂ_wi.dont.— that almost all of them were conducted
without carriers. Thus; the conditions of éxperiments practically 4id not
differ from those which